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SPLICE VARIANT 

* • TNSPlOe herein identified as a novel 

IMS invention relates to a novel protem, tenned INSl-luo. nere 

1 of «s pro^in and ™c>eic .cid sc^ ««« - "^/^ 

5 Z^^ and — of dls^^. A n.odel ilh^ t^e v»«.on «^ 

^ed in 3- di^on ins^ad of having a sepa«« 4' coding e.on P21741 

(Figure 1). 

AH pnWicaaons. pa.««s and patent appUcadon. ci.^ herein are inc„.pon«ed in Ml by 
10 reference. 

BACKGROUND 

process of drug discovery is present, undergoing a fin.dan.enM — » ^ 
Of Liona, genon.cs con.es of age. ^ "*-«>onaI genonncs' ^ph^s^^ 
^ nfflising Moinforn^adcs rools » ascribe Sn^caon » p«>.en. se^c.^^^^ 

.5 ZIfoois are becon^ing increasingly necessary as *e speed of 

aa. is rapidly outpacing *e abiUry of research laboratories «. assrgn « .o drese 
protein sequences. 

A. WormaUcs .ools increase in por^cy and in accuracy. ^ 
replacing the convendonal techniques of biochenucal characterrsafon. indeed the 
.oitrlioiufonnaucs tools used inidentifying^epresentinven^onarenowcapahleo, 

outputting results in which a high degree of confidence can be placed, 
various tastitutions and connnercia. organisations are examining sequence data as^^ 
Lne available and si^fic^ discoveHes are being .ade on - ~ 
However, there renrains a continuing need to identic and charactense thrther genes and 
25 th=polypeptidesfl.attheyencode.astargetsforresearchandfordrugd.scovery. 

Altema^ve pre-.nKNA splichrg is a nr^or ceHular pr«ess by ^ ^^^^^^ 
proteins can be generated fton. the prinrary transcript of a snrgle gene. of.«. m trssue 

Specific patterns. 

A ^tjfi^H V.V the fortuitous isolation and subsequent 
Experimeatally. spUce variants are identified by the tortuito ^ 

30 selncing of variant mRNAs. However, this experimental approach has not be^ 
e^lZyconipletedforthehuniantranscriptoni^ 



. . ^ nfla^As ftom aU h»m=» tiss«s ^ P^-^"' 

data ». of «p«ime»taUy tao«n sphce vanan.s c«. 



set of jroJicttdspUoe variant- 
]„W>ductiOB «« Secreted Proteins 



Introinien"" 

and into secretory vesicles by a signal p pu ^ membrane bomd 

.^=«e..e«a^o«ofpol,pe^^^-^^^.^ 

vedclea =« either secreted «*o .he e^U ^ 

^o^trar^nrembrane— • proteta Ca*-on 

• • » „f » ceU are cytokmes, hormones. e)rttaoeuu. 
fi^onmg of a oeU ar J. ^^Uad<„ feotors. 

20 molecules), proteases and other grown 

Grow* . ^j„,„i,i„h share the common 
e„^faetorsrepresen.are,a.ve.-.^^-^^^^^ differ 

^ of indncing cel. --^ti^''^^" ""^^'^ „ in two important 

fi^ classical endocriiie honnones such as «^ ^^^^ ^ 

the pancreas, in the case of "-^^^^^ hormc^es are released 

n„fltiple tn«s of cells and nssues. Secondly ^ ^ in the 

hody fluids a. fl« site of synthesrs ^ ^. locaHy 

Hoods^am. A haBm^ of gro^ ^^'Z'^^ ^ IK. (1993) 
30 ™,hin fl» tissues in ^oh they are syn*^ 

a^Orfo.dlWversityPress.Oxford.UK.PP. 15-33). 
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• -1 •♦^icT.othieh growth factors can be classified into 

VEGF). «>e ep.d«mal ' ^ .^FT). *e i.^ like grow* 

^US^ growa. face. *^^.<^°';'^'*^^, fe^ ^ (NGF) and 

to tranrfonmng growfe &ctor femly (TGF-teta 3, 

and muUerianmMbitory substance). . . . 

^e. Mgh affinity ^CP- "^^T^lZ^ f-. recepto. revealed 

toy faU into defined ftnnl.ea;4efl^ bn P^ T^e .yroaine kinase «cep«>rs 
teUcal recep^-rs. and .he serinefthreomne bnase «cep.o^. TO ^ 

.ee^acteasedbyan.— a^;— — ^ 

^ Which possess tyrosine Idnaseac*™^.^^ ^^^^^ ^ 

,5 recep^rs a« sWla, .o 'TT ^ 1 inTaceUula, domain has 

membrane domain, and an tattacenulax domam. The 

intrinsic serinefthreonine Idnase activity. 

.Cndin. b. n. cOnsive to onco.o. C~ ^. ^^ ^ ^ ^ ^ 

aO ,5;6U1S):6747.54, Dias S e. a, °» , ^„,,,(4):225-33), 
U;98(19):10857^2. Pjavan B e, al. (2001) ^, ^ ool) 

Respirology.Sep;6(3).205-211.F™« ^ ^ ^ 

^e^ologica. diso^ers C^"--- ^ ceU «i. Aug;iS(2):210-20, 

.5 ^«^'«1«>^«'^''^-"J^ ^^O^rnndoc^oiogy. Sep,42(9):3964-73), 
^etaboiic disorder (V.*^ ^/.f^' ^nin connective tissue growth factor is 
atherosclerosis (Oemar, B.S., et ai. K^y , 83l_839) and fibrotic 

e^p^sed in advance ^^l^ — 

disord^ such as scleroderma asarahr. A. <rf. (19W) ^ ^ 

::srcr:i::r- 0- ^sionofe^.— 



in hmnan mesang^al ceUs in response to joplonged hyperglycemia. Biochem. J. 316, 985-- 
992). 

Midkine (MK) is a 13 kDa heparin-binding polypqptide which enhances neurite outgrowth, 
neurcmal ceU survival and phisminogen activator activity. MK is structurally divided mto 

5 two domains, and most of the biological activities are located on the C-terminal domain. 
The MK dimer has been shown to be the active form, giving signals to endothelial cells 
and probably to neuronal cells. A head-to-head dhner model of MK has been postulated 
awasaki et al, 1997). The dimer has a fused heparin-binding site at the dimer interface of 
the C-terminal domain, and the heparin-binding sites on MK fit the sulfate group clusters 

10 on heparin. These features are consistent with the proposed stronger heparin-bmding 
activity and biological activity of tiie dimer. 

Reported midkme functions include maintaining and differentiating embryonic nerve cells 
and enhancing neurite extension; promoting division of specific cell lines (Muramatsu, H. 
et al., Biochem. Biophys. Res. Commun. 177: 652-658, 1991; and Michikawa, M. et al., J. 

15 Neurosci. Res. 35: 530-539, 1993; Muramatsu, H. et al.. Dev. Biol. 159: 392-402, 1993); 
regulating embryonic development (Kadomatsu, K. et al., J. Cell. Biol. 110: 607-616, 
1990; Mitsiadis, T. A. et al., Development 121: 37-51. 1995); etc. Furthermore, anti- 
midkme antibody reportedly mhibits dentition in vitro (Mitsiadis, TA. et al, J. Cell. Biol. 
129: 267-281, 1995). MK is also known to promote plasminogen activator activity in 

20 bovine aortic endotheUal cells, leadmg to increased fibrinolysis (Kojima et al., 1 995). 

It has been revealed that midkine plays crucial roles in restoration of damaged tissues and 
some diseases. The expression patterns of midkine were investigated m various human 
carcmomas. The studies revealed that midkine expression is elevated m various cancers 
mcluding stomach cancer, colon cancer, pancreatic cancer, lung cancer, thoracic cancer, 

25 and Uver cancer (Tsutsui, J. et al.. Cancer Res. 53: 1281-1285. 1993; Aiidome, K et al.. 
Jap. J. Cancer Res. 86: 655-661, 1995; and Garver, R.I. et al.. Cancer 74: 1584-1590, 

1994) . The high-level expression of midkine correlates with unfevorable prognoses m 
patients affected with neuroblastoma (Nakagawara, A. et al., Cancer Res. 55: 1792-1797, 

1995) . Midkine accumulates m senile plaques of most patients with Alzheimer's disease 
30 (Yasuhara, O. et al. Biochem. Biophys. Res. Commun. 192: 246-251, 1993). Midkine is 

expressed m regions with edema at early stages of cerebral mfarction (Yoshida, Y. et al.. 
Dev. Brain Res. 85: 25-30. 1995). These findings indicate that midkine may be associated 
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^ r^o. of damaged ^ ^ abnonnaUtic «^ are signs of san» 

diseases. 

MidMne ac^vity has also been liBked « nc««^c iunotiona. disorders (..g. la^ 
le^ocy. (chemotaxi^efide.. leu^) syndrom.) a^l i— «>ry *seases 
5 (BP 998,941). 

Ide.Sfioa«onofsecre«dpro.ei»sand.ir.pardc^ar. growd> Actors. -^"^^'"^ 
„^ i„ i^reasir* «.e ™d.rs,a„ai>« of the underlying pa^ways tha. lead « ^ 
aile sMes and associated disease sta.^. mooned above, and u. developmg more 
e&ctive gene and/M drug Aeries to treat these disorders. 

10 THE INVENTION 

The invendon is based on the discovery «,at the INSP106 protein is a novel spWe variant 
of a knovm nridkine &mly member (swan|P217411MK_HOMAN). 
A gene model iUustradng the v^ation ™thin mSP106 in comparison to the tao™» 
miLe sho«s that the 3- coding exon has be«r extended in the 3' d,reCon mstead of 
15 havingaseparate4''codingexonpresentinP21741(figl). 

The multiple aligmnoat demons.nr.es how a hydrophobic p«>line W extends the 
INSP106 prediction in the C terminal tail (fig 2). 

I. has been indicated d,a. the removal o, the C terminal taU reduces the -^^^ 
activity as well as *e plasminogen activator enhancing activity '^^^^■^^-^^ 
20 have also been found to -faciUtate ^ steric arrangement of theN and C domam s^ th^the 
Lotion of the C-domain in binding heparin is no. distmbed' (Alchter et ^ 199 )^ 
Recently published daU has shown that the removal of the lysine rich C-termmal tarl of a 
pleiotr,^ that shares 50% homology with midtoe prevents binding to fl« r«ep.or 
(Pierrot et al, 2001). 

25 the binding of midMne to heparin requires *e fbrmadon of a dimer h> a he^ to W 
fashion involving both the N and C domains awasa« et al. .997) '^J'^ ^ 
binds to a protein tyrosine phosphatase ^ (PWQ recepU>r to imhate the MAP 
pathway (Muramatsu et al. 2002). Without wishing to be bound to any parhcutar 
we beulve *at mSP106 may act as a dominant negative ««agomst; the prohne tract 
30 may interfere with receptor binding (fig 3). 



6 

In one embodiment of the first aspect of the myention, there is j)rovided a polypeptide 
ydiich does not comprise the amino acid sequence as recited in SEQ ID NO:10 (exon 4 of 
the known midkine family member (swall|P21741|MK_HUMAN)) but yMch: 

(i) comprises or consists of the amino acid sequence as recited in SEQ ID NO:2 (exon 
5 3 of INSP0106); 

(ii) comprises or consists of a fragment of SEQ ID NO:2 which fragment comprises at 
least a fragment of SEQ ID NO:8 (preferably, at least 1, 2, 3, 4, 6, 8, 10, 12 or 14 
amino acids) and wherem the polypeptide has the activity of SEQ ID NO:4 or SEQ 
ID NO:6 (the full len^ INSP0106 sequence with or without the signal peptide 

10 sequence respectively) (i) or has an antigenic determmant which is specific to a 

polypeptide comprising SEQ ID NO:2; or 
(ui) comprises or consists of a functional equivalent of (i) or (ii) which has the activity 
of SEQ ID NO:4 or SEQ ID NO:6 or has an antigenic determinant which is specific 
to a polypeptide comprising SEQ ID NO:2. 
15 The polypeptide having the sequence recited in SEQ ID N0:2 is referred to hereafter as 
"the INSP106 exon 3nov polypeptide". The polypeptide havmg the sequence recited m 
SEQ ID NO:4 is referred to hereafter as "the INSP106 full length polypeptide including 
signal peptide". The polypeptide having the sequence recited in SEQ ID N0:6 is referred 
to hereafter as "the INSP106 ftdl length polypeptide excluding signal peptide". The 
20 polypeptide having the sequence recited in SEQ ID NO:8 is referred to hereafter as "the 
INSP106 extended portion of exon 3 polypeptide". This sequence thus comprises the 
amino acids that form the extended portion of exon 3 of the known midkine P21741 . 

The polypeptide having the sequence recited in SEQ ID NO:10 is exon 4 of 
swall|P21741|MK_HUMAN and does not form part of the present invention. 

25 The term "INSP106 polypeptides" as used herem includes polypeptides comprismg or 
consisting of the INSP106 exon 3nov polypeptide, the INSP106 full length polypeptide 
•including signal peptide, the INSP106 full length polypeptide excluding signal peptide, and 
the INSP106 extended portion of exon 3 polypeptide. 

By a polypeptide which has "the activity of SEQ ID NO:4 or SEQ ID N0:6" we refer to a 
30 polypeptide present in a monomeric or polymeric (e.g. dimeric) form). 

Preferably, a polypeptide which has "the activity of SEQ ID NO:4 or SEQ ID NO:6" has 
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reduced neurite promoting activity and/or reduced plasminogen activator enhancing 
activity of the midkines as compared with swaU|P21741|MK_HUMAN. 
Preferably, a polypeptide which has "the activity of SEQ ID NO:4 or SEQ ID NO:6" 
modulates (and preferably antagonises) the activity of swall|P21741|MK_HUMAN (SEQ ID 
5 N0.12). Preferably, a polypeptide v^ch has "the activity of SEQ ID N0:4 or SEQ ID 
NO:6" inhibits the neurite promoting activity of swall|P21741|MK_HUMAN (SEQ ID 
N0.12) or inhibits the plasminogen activator enhancing activity of 
swall|P217411MK_HUMAN (SEQ ID NO-12). 

"Whilst not wishing to be bound by any particular tiieory, it is beUeved that the protein of 
10 the present mvention may modulate (e.g. antagonise) swalllP217411MK_HUMAN and that 
this ability may be due to the extended C-tenninal tail of INSP0106. 
By a polypeptide which has "an antigenic determinant which is specific to a polypeptide 
comprising SEQ ID NO:2" we refer to antigenic determinants which are possessed by the 
polypeptide of SEQ ID NO:4 or SEQ ID NO:6 but vMth are not possessed by the known 
15 midkine family member swall|P217411MK_HUMAN. Such antigenic determinants may 
consist of an amino acid sequence located within SEQ ID NO:8 or may consist of an amino 
acid sequence which spans the junction of SEQ ID NO:8 with the portion of SEQ ID NO:2 
which is located at the N-terminal side of SEQ ID NO:8 (i.e. the amino acid sequence 
which corresponds to the sequence encoded by exon 3 of P21741). As discussed below, 
20 such antigenic determinants can be used to generate ligands, such as polyclonal or 
monoclonal antibodies, that are unmunospecific for the polypeptides of the invention. 
In a preferred aspect of (i) of tiie first aspect of the mvention there is provided a 
polypeptide which comprises (and preferably consists) of the amino acid sequence as 
recited in SEQ ID N0:4 or in SEQ ID NO:6, or a fimctional equivalent thereof. 
25 Preferably, tiie polypeptides of the first aspect of the invention comprise the amino acid 
sequence as recited in SEQ ID NO:2 or m SEQ ID NO:8 or at least 70%, 80%, 90% or 
95% of the amino acid sequence as recited m SEQ ID NO:2 or in SEQ ID N0:8. hi another 
embodiment of the first aspect of the invention, it is preferred that fimctional equivalents of 
the polypeptides of the invention comprise an amino acid sequence havmg at least 70%. 
30 80%, 90% or 95% sequence identity to tiie amino acid sequence as recited m SEQ ID 
N0:2 or in SEQ ID N0:8 or to a sequence representing at least 70%, 80%, 90% or 95% of 
tiie amino acid sequence as recited in SEQ ID NO:2 or m SEQ ID N0:8. 
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Preferably. Hie poliopeptides of the first aspect of the invention do not .comprise: a fragment 
of &e amino acid sequence as recited in SEQ ID NO:10; an amino acid sequence having at 
least 40%, 50%, 60%. 70%, 80%, 90% or 95% sequence identity with the amino acid 
sequence Is recited in SEQ ID NO:10; or an amino acid sequence having at least 60%, 
5 70%, 80%, 90% or 95% sequence identity with a fragment representing at least 70%. 80%, 
90% or 95% of the amino acid sequence as recited in SEQ ID N0:1 0. 
m a second aspect, the invention provides a purified nucleic acid molecule which encodes 
a polypeptide of the first aspect of the mvention. 

In a first embodunent of this aspect of the invention, the purified nucleic acid molecule 
10 comprises or consists of the nucleic acid sequence as recited in SEQ ID N0:1 (encoding 
the INSP106 exon 3nov polypeptide). SEQ ID NO:3 (encoding the INSP106 fidl length 
polypeptide including signal peptide), SEQ ID NO:5 (encoding the INSP106 fiill length 
polypeptide excluding signal peptide), SEQ ID NO:7 (encoding the INSP106 extended 
portion of exon 3 polypeptide), or is a redundant equivalent or fragment of any one of 
15 these sequences. 

The coding sequence (and polypeptide encoded thereby) for the known midkine family 
member (swall|P21-741|MK_HUMAN) is specifically excluded from the scope of the 
present invention. Similarly, the ESTs set forth in Table 1 are specifically excluded from 
the scope of the present invention. 
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EST accession 
numbers 


Image ID 


Tissue distribution 


Read durection 


BI820606.1 


5176115 


Brain/Lung/Testis 


5' 


BI914771.1 


5248117 


Brain 


5" 


AL553751.1 




Placenta 


5' 


AL516918 




Brain 


5' 



Table 1. ESTs identified covering gene model of splice variant INSP106 . 

In a third aspect, the invention provides a purified nucleic acid molecule which hydridizes 

under high stringency conditions with SEQ ID N0.3 or SEQ ID N0.5 but which does not 
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hybridise xmder high stringency conditions to P21741 (SEQ ID NO.l 1). Preferably, there is 
provided a nucleic acid molecule according to the third aspect of the invention which 
hydridizes under )righ stringency conditions vdth SEQ ID N0.2. In an alternative 
embodiment of the third aspect of the invention there is provided a nucleic acid molecule 
5 which hybridises under high stringency conditions wiA a nucleic add sequence which 
spans the junction between the portion of the thkd exon vMch is common to P21741 and 
the INSP0106 (i.e. the sequence equivalent to exon 3 of P21741) and the extended third 
exon sequence set forth in SEQ ID N0.7 (encoding the INSP106 extended portion of exon 
3 polypeptide), 

10 In a fourth aspect, the invention provides a vector, such as an expression vector, that 
contains a nucleic acid molecule of the second or third aspect of the invention. 
In a fifth aspect, the invention provides a host cell transformed ynih a vector of the fourth 
aspect of the invention. 

In a sixth aspect, the invention provides a ligand which binds specifically to a polypeptide 
1 5 of the first aspect of the invention. 

In a seventh aspect, the invention provides a compound that is effective to alter the 
expression of a natural gene which encodes a polypeptide of the first aspect of the 
invention or to regulate the activity of a polypeptide of the first aspect of the invention. 
■ A compound of the seventh aspect of the invention may either increase (agonise) or 
20 decrease (antagonise) the level of expression of the gene or the activity of the polypeptide. 
Importantly, the identification of the function of the INSP106 polypeptide allows for the 
design of screening methods capable of identifying compounds that are effective in the 
treatment and/or diagnosis of disease. Ligands and compounds according to the sixth and 
seventh aspects of the invention may be identified using such methods. Tbese methods are 
25 included as aspects of the present invention. 

In an eighth aspect, the invention provides a polypeptide of the first aspect of the 
invention, or a nucleic acid molecule of the second or third aspect of the invention, or a 
vector of the fourth aspect of the invention, or a ligand of the sixth aspect of the invention, 
or a compound of the seventh aspect of the invention, for use in therapy or diagnosis of a 
30 disease in v^ch midkines are impUcated. Such diseases and disorders may include 
reproductive disorders, cell proliferative disorders, including neoplasm, melanoma, lung, 
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colorectal, breastpancreas, head and neck and ptiier.. solid tumours; stomach.cancer, colon.. . 
cancer, pancreatic cancer, lung cancer, tiioracic cancer, and liver cancer; 
myeloproliferative disorders, such as leukemia, non-Hodgkin lymphoma, leukopenia, 
thrombocytopenia, angiogenesis disorder, K^sis' sarcoma; autoinmiune/inflammatory 

5 disorders, including allergy, inflammatory bowel disease, pancreatitis, arthritis, psoriasis, 
psoriasis vulgaris, respiratory tract inflammation, asthma, and organ transplant rqection; 
cardiovascular disorders, including hypertension, oedema, angina, atherosclerosis, 
thrombosis, sepsis, shock, reperfusion injury, and ischemia, particularly ischemic heart 
disease; neurological disorders including central nervous system disease, Alzheimer's 

10 disease, brain injury, Parkinson's disease, amyotrophic lateral sclerosis, and pain; 
developmental disorders; metabolic disorders including diabetes mellitus, osteoporosis, 
and obesity, AIDS, renal disease, particxolarly idiopathic nephrotic syndrome; disorders 
related to fibrinolysis; neutrophiUc functional disorders (e.g. lazy-leukocyte (chemotaxis- 
deficient leukocyte) syndrome); inflammatory diseases; wound healing disorders; lung 

15 injurjr, infections including viral infection, bacterial infection, fungal infection and 
parasitic infection and other pathological conditions. 

Preferably, the moieties of tiie mvention (a polypeptide of the first aspect of the invention, 
or a nucleic acid molecule of the second or third aspect of the invention, or a vector of the 
fourth aspect of the invention, or a ligand of the sixth aspect of the invention, or a 
20 compound of the seventh aspect of the invention) may be used in the treatment of disorders 
in which aberrant neurite growth promoting activity, neurite function, plasminogen 
activating activity, heparin binding activity, survival / differentiation of ES cell lines, 
regulation of embryonic development and dentition are impUcated. 

These moieties may also be used m the manufacture of a medicament for the treatment of 

25 the above-mentioned diseases and disorders. 

In a ninth aspect, the invention provides a method of diagnosing a disease in a patient, 
comprising assessing the level of expression of a natural gene encodmg a polypeptide of 
the first aspect of the invention or the activity of a polypeptide of the first aspect of tiie 
mventidn in tissue &om said patient and comparing said level of expression or activity to a 

30 control level, wherein a level that is different to said control level is indicative of disease. 
Such a method will prefcsrably be carried out in vitro. Similar mefliods may be used for 
monitoring the therapeutic treahnent of disease in a patient, wherein altering the level of 
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expression or activity of a polypeptide or nucleic acid molecule over the period of time 
towards a control level is indicative of regression of disease. 

A preferred method for detecting polypeptides of the first aspect of the invention 
comprises the steps of: (a) contacting a Ugand, such as an antibody, of the sixth aspect of 
5 the invention xvith a biological sample under conditions suitable for the formation of a 
ligand-polypeptide complex; and (b) detecting said complex. 

A number of different methods according to the ninth aspect of the invention exist, as the 
skilled reader will be aware, such as methods of nucleic acid hybridisation with short 
probes, point mutation analysis, polymerase chain reaction (PGR) amplification and 
1 0 methods using antibodies to detect aberrant protdn levels. Similar methods may be used on 
a short or long term basis to allow therapeutic treatment of a disease to be monitored in a 
patient. The invention also provides kits that are usefid in these methods for diagnosing 
disease. 

In a tenth aspect, Ihe mvention provides for the use of the polypeptides of the first aspect of 
1 5 the mvention as a growth factor or as a modulator of growth factor activity. Preferably, the 
invention provides for the use of the polypeptides of the first aspect of tixe invention as a 
modulator of P21741-like activity; preferably as an antagonist of P21741.-like activity. By 
"P21741.1ike activity" we refer to activity possessed by P21741 (but which may also be 
possessed by similar proteins), e.g. heparin-binding activity, neurite outgrowth enhancing 
20 activity, promotion of neuronal survival and plasminogen activator activity. Suitable uses 
of tiie polypeptides of the invention include use as a regulator of cellular growtii, 
metabolism or differentiation, use as part of a receptor/Ugand pair and use as a diagnostic 
marker for a physiological or patiiological condition, such as one of tiiose listed above. 
The polypeptides of tiie invention may also be used for the modulation of (e.g. the 
25 antagonisation of) neurite growth, neuronal cell survival, plasminogen activation, heparin- 
binding. the maintenance and differentiation of embryonic nerve cells, Hxe maintenance 
and differentiation of ES cell Imes, to regulate embryonic development, dentition and 
tissue repair. 

In an eleventii aspect, tiie mvention provides a pharmaceutical composition comprising a 
30 polypeptide of the first aspect of tiie invention, or a nucleic acid molecule of the second or 
third aspect of the invention, or a vector of the fourtii aspect of the invention, or a Ugand of 
the sixth aspect of the invention, or a compomid of the seventii aspect of the invention, in 




9onjunctiqn with a phannacevrtically-accepta^ ... - 

In a twelfBi aspect, the present invention provides a polypeptide of the jSrst aspect of the 
invention, or a nucleic acid molecule of the second or third aspect of the invention, or a 
vector of tibie fourth aspect of the invention, or a ligand of the sixth aspect of the invention, 
5 or a compound of the seventh aspect of the invention, for use in iherapy or diagnosis. 
These molecxdes may also be used in the manufacture of a medicament for the treatment of 
a disease. 

In a thirteenth aspect, the invention provides a method of treating a disease in a patient 
comprising administering to the patient a polypeptide of the first aspect of the invention, or 
10 a nucleic acid molecule of the second or third aspect of the invention, or a vector of the 
fourth aspect of the invention, or a ligand of the sixth aspect of the invention, or a 
compound of the seventh aspect of the invention. 

For diseases in which the expression of a natural gene encoding a polypeptide of the first 
aspect of the invention, or in which the activity of a polypeptide of the first aspect of the 

15 invention, is lower in a diseased patient when compared to the level of expression or 
activity in a healthy patient, the polypeptide, nucleic acid molecule, ligand or compound 
administered to the patient should be an agonist. Conversely, for diseases in which the 
expression of the natural gene or activity of the polypeptide is higher in a diseased patient 
when compared to the level of expression or activity in a healthy patient, the polypeptide, 

20 nucleic acid molecule, ligand or compoxmd administered to the patient should be an 
antagonist. Examples of such antagonists include antisense nucleic acid molecules, 
ribozymes and ligands, such as antibodies. 

In a fourteenth aspect, the invention provides transgenic or knockout non-human animals 
that have been transformed to express higher, lower or absent levels of a polypeptide of the 
25 first aspect of the invention. Such transgenic animals are very useful models for the study 
of disease and may also be used in screening regimes for the identification of compoiands 
that are effective in the treatment or diagnosis of such a disease. 

A suromary of standard techniques and procedures which may be employed in order to 
utilise the invention is given below. It will be understood that this invention is not linaited 
30 to the particular methodology, protocols, cell lines, vectors and reagents described. It is 
also to be understood that the tenninology used herein is for the purpose of describing 
particular embodiments only and it is not intended that this tenninology should limit the 
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* • ^tlnn -nie extent of the invention is limited only by Ihe tenns of 
scope of the present mvention. THe extern oi uw 

the appended claims. 

^ fa nucle<«ides and anuno acid, are ^ in «s ^caSon. 

5 .eotaiques of mol^ular Mology. ndorobio.ogy. .econ>b,nan. DNA technology 
nnmnnology, vMch a« ™<hm the skill of those working in the art 
S.ohtechni^s.eexplained«intheH.eran«.E=».np.esof^o..^^^^^ 

consultation include ^e Mowing: San*rcok 

. r.A:- n oRov DNA Cloning, Volumes I and H (DJ^ Glover ed. lyjJD), 
Manual, Second Edition (1989), t)NA L^ionms, mn Hames 

.0 OUgon.leo.de S^^esis (MX Oaited.l,S4.N.^eA0idH^ <^^ 

.SXHigg^seas. C^-Us 'ana Bn.-^ 

neology series (Acde^dc Pres. Inc.). especially vo unr. ''^J 

- 1- nolle n H MiUer and M.P.Caloseds. 1987, Cold bprmg 
,5 Transfer vectors for Ma=on«lran Cell^ a.H. MUler an ^ 

HarhorLabora.ry);InnnunochenncalMe^ods.^C^^^^^^^ 
Walker, eds. 1987. Acadennc Press. I^ndon). Scopes ( , 
Principles and Pracdce. Second Edition (Sprmger Verlag, N.Y.) and H 

, „, ..iivmM WeirandC.C.BlackweUeds.l98S). 
Experimental Immunology, Volumes I-IV (D Ja. wen an 

peptide isos^s. Ihis term refers both to short chains (pepfdes and ohgopepndes) 
longer chains (proteins). 

The polypeptide of the present mvention may be in tire form of a mat™ protein or may ^ 
.5 TpL pr«prepr.^«».-beactiva.edb,ole.vageoftirepre-.pro-orp^^^^ 

ol'n Z prolog an active mature polypeptide. In such polypeptides, the pre-, p^ or 
ZZ sequence may be a leade. or secretory se^ence or may be a se,uence that 
employed forpurification of the mature polypeptide sequence. 

^ , «H«„fthefirstaspectoftheinventionmayf6nnpartofafusionprotem.For 
30 rS:rrjus,oh^eoneormoreaddi.n.^o^^^^^ 

purification, or sequences that conter mgner y 
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recombinant production. jMtematively ox.addit^^ the naature -polypeptide may be 
fused with another compound, such as a compoimd to increase the half-life of the 
polypeptide (for example, polyethylene glycol). 

Polypeptides may contain amino acids otiier than the 20 gene-encoded amino acids, 
5 modified either by natural processes, such as by post-translational processmg or by 
chemical modification techniques which are well known in the art. Among the known 
modifications which may commonly be present in polypeptides of tiie present invention are 
glycosylation, lipid attachment, sulphation, gamma-carboxylation, for instance of glutamic 
acid residues, hydroxylation and ADP-ribosylation. Otiier potential modifications include 

10 acetylation, acylation, amidation, covalent attachment of flavin, covalent attachment of a 
haeme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid derivative, covalent attachment of phosphatidylinositol, cross-linking, 
cyclization, disulphide bond formation, demethylation, formation of covalent cross-liiiks, 
formation of cysteine, formation of pyroglutamate, formylation, GPI anchor formation, 

15 iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation, 
prenylation, racemization, selenoylation, transfer-RNA mediated addition of andno acids 
to proteins such as arginylation, and ubiquitination. 

Modifications can occur anywhere in a polypeptide, including the peptide backbone, the 
amino acid side-chains and the amino or carboxyl termini. In fact, blockage of the amino 
20 or carboxyl terminus in a polypeptide, or both, by a covalent modification is common in 
naturally-occurring and synthetic polypeptides and such modifications may be present in 
polypeptides of the present invention. 

The modifications that occur in a polypeptide ofl:en will be a fimction of how the 
polypeptide is made. For polypeptides that are made recombinantly, the nature and extent 
25 of the modifications in large part will be determined by the post-translational modification 
capacity of the particular host cell and the modification signals that are present in the 
amino acid sequence of the polypeptide in question. For instance, glycosylation patterns 
vary between different types of host cell. 

The polypeptides of the present invention can be prepared in any suitable maimer. Such 
30 polypeptides include isolated naturally-occurring polypeptides (for example purified from 
cell culture), recombinantiy-produced polypeptides (including fusion proteins), 
synthetically-produced polypeptides or polypeptides that are produced by a combination of 
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tiiese methods. 

The fimctioiially-eqiiivalent polypeptides of the first aspect of the invention naay be 
polypeptides that are homologous to the INSP106 polypeptides. Two polypeptides are said 
to be "homologous", as the team is used herein, if the sequence of one of the polypeptides 
5 has a high enough degree of identity or similarity to the sequence of the other polypeptide. 
"Identity" indicates that at any particular position in the aligned sequences, tihie amino acid 
residue is identical between the sequences. "Similarity" indicates that, at any particular 
position in the aligned sequences, the amino acid residue is of a similar type between the 
sequences. Degrees of identity and similarity can be readily calculated (Computational 

10 Molecular Biology, Lesk, A.M., ed., Oxford University Press, New York, 1988; 
Biocomputing. Informatics and Genome Projects, Smith, D.W., ed,. Academic Press, New 
York, 1993; Computer Analysis of Sequence Data, Part 1, GrifBn, A.M., and Griffin, H.G., 
eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von 
Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and 

15 Devereux, J., eds., M Stockton Press, New York, 1991). 

Homologous polypeptides therefore include natural biological variants (for example, allelic 
variants or geographical variations within the species from which the polypeptides are 
derived) and mutants (such as mutants containing amino acid substitutions, insertions or 
deletions) of the INSP106 polypeptides. Such mutants may include polypeptides in which 

20 one or more of the amino acid residues are substituted with a conserved or non-conserved 
amino acid residue (preferably a conserved amino acid residue) and such substituted amino 
acid residue may or may not be one encoded by the genetic code. Typical such 
substitutions are among Ala, Val, Leu and He; among Ser and Thr; among the acidic 
residues Asp and Glu; among Asn and Gin; among the basic residues Lys and Arg; or 

25 among the aromatic residues Phe and Tyr. Particularly preferred are variants in which 
several, i.e. between 5 and 10, 1 and 5, 1 and 3, 1 and 2 or just 1 amino acids are 
substituted, deleted or added in any combination. Especially preferred are silent 
substitutions, additions and deletions, which do not alter the properties and activities of the 
protein. Also especially preferred in this regard are conservative substitutions. Such 

30 mutants also include polypeptides in which one or more of the anuno acid residues 
includes a substituent group. 

Preferably, functionally equivalent polypeptides of the first aspect of the invention have a 
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^ of s«n«nce identfty ™th &e INSM06 polypeptide, o, «Hh .cSve ftagm«.s 
*Zf of 4- 70%. 80% or 90% over «.e full lengm of tto INSP106 se^ 

Mrpr^ldpolypep^d. l^e de.^ of identity of ^^r «^9aV. 95%. 9S% or 
99% over fhe ftU lenga of fte INSP106 sequence, respectively. 

5 Preferably. ti.e ft»=«onally equivalent polypeptides of the first aspect of the mv«rtion 
co»p Ja sequence having a deg«e of sequence identity witi. the annuo ac,d ^ce 
^ in SEQ n> NO. 8 of greater ti»n 60%. 70%. 80% 90./. 92%. 95%. 98% or 99%. 

In one embodiment there is provided a ftncHonally eqmvalent polypeptide of the first 
aspect of the invention v*ich comprises at least a ftagment of SEQ ID NO: 8. 

10 Preferably. ti>e ftancttonaUy »rtivalent polypeptides of *e first aspect of ^» invention 
comprise SEQ ID NO: 2 or SBQ ID NO: 8. 

ftnetionally^valen. polypeptides of the first aspect of *e invention ^y alsobe 
polypeptides which have been identified usmg one or more techmques of stmctural 
auZ«. For e^nnple. ^ Inphannatioa Genome «~ technology that fo»s one 

,5 aspect of research tools used to generate the Biop«.dium search database may be u^ 

(L WO 01/69507) to identify polypeptides of pre^fly-udmo™. function wtach. wMe 
Ling low sequence identity as compared to the INSP106 polypeptide, are predi«^ to 
have ti.e activity of SEQ TO N0:4 or SEQ ID N0:6. said method utiUsing a polypeptide of 
.He firs, aspect of tite invention, by virtiie of sharing significant struetuml homolo^ 
20 tire INSPl 06 polypeptide sequences. By "significant structural homology" .s meant *a.^ 
talJiarmatica Genome -nireader™ predicts two ^teins to sh=^ strucmral homology wti. 
a certainty of at least 10% and above. 

Tie polypeptides of the first aspect of flie invention also include fiapnents of tiie INSP106 
polyLldes and fia^ents of tiie ftnctiona, equivalents of tiie INSP106 pol>^epUdes. 
25 pro^dLthattitosefiagmen.sretainti.eactivi,yofSEQIDNO:4orSEQK>m^ 
an antigenic determinant whlchis specific to apolypeptide comprismg SEQ ID N0.2. 

AS used herein, the term "fragment" refers to a polypeptide having an amino add ^^ce 
tbat is tire same as par, but not all. of tite amino acid sequence of tiie IN^06 
polypeptides or one of its fimctional equivalents, m fiagmems should compose at least n 
,0 coleutive amino acids fiom ti-e sequence and. depending on the particular seque^ 
p^ly is 7 or mote (for example. 8. 10. .2. 14. 16. 18. 20. 25 or more). SmaU 
fragments may fonn an antigenic detenninant 
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Su* may be "fiee^ding". U. n« par, of or fused to ote am»o a«ds or 

polypepddcs. or aey be oonrpdsed wiflun a l^ger polypeptide of wMoh .hey for^ a 
paTLgio.. When ooroprised wM*. a U^er polypeptide. ti.e ftagment of fl.e — n 
^ p^ly forms a single oorrtinuons region. For instance, certam pn^fened 
5 .„>bodiments relate ,0 a ftagp^n. having a pre -and/or P.O. polypeptide regronfi^^ 

the annno temnnns of the fias^ and/or an additional region fused to the oarboxyl 
™us of the fta^ent However, several ftagments may be c^nprised witinn a sn^e 

larger polypeptide. 

Tie polypeptides of *e present invention or flaeir immunogenic fragments (comprising at 
10 leas, one antige^c detenninan.) can be used to generate Ug^ds, such as po^donal or 
monoclonal antibodies. ti.a. are inununospedfic &r ti.e polypeptides. Such antrbod.es may 
be employed to isolate or «> identify clones expressing ti>e polypeptides of tire mvention or 
.„ purify tire polypeptides by affinity chromatography. Tl>e antibodies may also be 
employed as diagnostic or therapeutic aids, amongst other appUcations. as vnU be apparent 
15 to the skilled reader. 

■n.e term "immunospecific" means that ti,e antibodies have substantiaUy grea.«affim^ for 
tire polypeptide of SEQ ID NO-.4 or SEQ ID NO:6 than for fte too«n m^dkme fiomly 
member swalllP21741|MK_HUMAN. As u.ed herein. *e term "antibody rrfers to mtact 
molecules as well as to fta^ents teeof. such as Fab, F(ab')2 and Fv. which are capable 
20 of binding to tire antigenic determinant in question. Such antibodies thus bmd to tire 
polypeptides of tire first aspect of the invention. 

By "substantially greater affinity" we mean that tirere is a measurable inc^ase in ti.e 
affinity for fl>e polypeptide of SEQ ID N0:4 or SEQ ID NO:6 as compared wrth the affim^ 
tetireknownmidkine family member swalip21741|MK_HOMAN. 

25 Preferably ti» affinify is a. least 1.5-foW. 2-fold, 5-fold 10-fold, 100-fold, lO'-fold, 10«- 
~*ldorlO«-LgreaterS»ti»polypeptideofSEQIDKO:4orSEQIDNO:6tiran 

for fte known midkine ftmily member swall|P21741|MK_HUMAN. 
If polyclonal antibodies are desi«d. a selected mammal, such as a mouse, rabbit goat or 
horse, may be immunised witir a polypeptide of tire firs, aspect of tire mvention. Tire 
30 polypeptide us«l «. immunise tire animal can be d«ived by recombinan. DNA .echnology 
Lcanbesyntiresi^chemically.If desired, tire polypeptide canbeconjugated^acarn^ 

p^teir. Commonly used carried to which tire polypeptides may be chemically coupled 
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include boyine.sermn albmnin. thyroglobulin and keyhole limpet haemocyanin. The 
coupled polypeptide is then used to immunise the animal. Sermn from the immunised 
animal is coUected and treated according to knovm procedures, for example by 
immunoafBnity chromatography. 
5 Monoclonal antibodies to the polypeptides of the first aspect of the invention can also be 
readUy produced by one skilled m the art. The general methodology for making 
monoclonal antibodies using hybridoma technology is well known (see, for example. 
Kohler. G. and Milstein, C, Nature 256: 495-497 (1975); Kozbor et ah. Immunology 
Today 4: 72 (1983); Cole ei aU 77-96 in Monoclonal Antibodies and Cancer Therapy, 
10 Alan R.Liss, Inc. (1985). 

Panels of monoclonal antibodies produced against the polypeptides of the first aspect of 
the invention can be screened for various properties, i.e., for isotype, epitope, affinity, etc. 
Monoclonal antibodies are particularly useful in purification of the individual polypeptides 
against which they are directed. Alternatively, genes encoding the monoclonal antibodies 
15 of interest may be isolated from hybridomas, for instance by PCR techniques known in the 
art, and cloned and expressed in appropriate vectors. 

Chimeric antibodies, in which non-human variable regions are joined or fused to human 

constant regions (see, for example. Liu et ah, Proc Natl. Acad. Sci. USA, 84, 3439 

(1987)), may also be of use. 
20 The antibody may be modified to make it less immunogenic in an individual, for example 

by humanisation (see Jones et ah. Nature, 321, 522 (1986); Verhoeyen et ah. Science, 239, 

1534 (1988); Kabat et ah, J. Immunol., 147, 1709 (1991); Queen et ah, Proc. Natl Acad. 

Sci. USA, 86, 10029 (1989); Gorman et ah, Proc. Natl Acad. Sci. USA, 88, 34181 (1991); 

and Hodgson et ah, Bio/Technology, 9, 421 (1991)). The term "humanised antibody", as 
25 used herein, refers to antibody molecules in which the CDR amino acids and selected other 

amino acids in the variable domains of Ihe heavy and/or light chains of a non-human donor 

antibody have been substituted in place of the equivalent amino acids in a human antibody. 

Tte humanised antibody thus closely resembles a human antibody but has the binding 

ability of the donor antibody. 
30 In a further alternative, the antibody may be a "bispecific" antibody, lhat is an antibody 

having two different antigen binding domains, each domain being directed against a 

different epitope. 
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Ptagc display technology may be utiUsed to ^eo, genes which encode a-^bodies v«tt 
Hnding acttvities towds the polweptides of the invention either ftom repertoires of PGR 
anmlified V-genes of lymphocytes ftom hnmans screened for possessing tt« relevant 
antiboaes. or ftom naive libraries (McCafferty, J. e, aU 0990). Nature ,348, 552-554; 

5 Mais, J. er (1992) Biotechnology 10, 779-783). lire affiniw of these anftbodies can 
also be improvedby chain shuffling (Oadcson, T. era/., (1991) Nat«e 352. 624-628). 
Anflbodies generated by the above technicpes. v*efl.er polydomi or monoclonal, have 
addiUonal utility in ftat they may be employed as reagents in immunoas^, 
radioimmunoassays (RIA) or enzyme-linked immunosorbent assays (EUSA). In these 

10 wUcaBons. the antibodies can be labelled with an analytically-detectable reagent such as 
a radioisotope, a fluorescent molecule or an enzyme. 

Prefcrred nucleic acid molecules of the second and ftird aspects of the invention are those 
which encode a polypepdde sequence which comprises or consists of an amino actd 
se,uenceasrecitedinSEQIDNO:2.SBQlDNO:4.SEQIDNO:6,orSEQIDNO:8,and 

15 ftagments thereof and functionaUy equivalent polypeptides. n»se nucldc acid molecules 
nta, be used in the methods and appUcadons described herein. The nucleic «Ai molecules 
of the invention preferably comprise a. least n consecudve nucleotides ftom the sequences 
disclosed lierein where, depending on the particular sequence, n is 10 or more (for 
example, 12. 14. 15. 18. 20. 25. 30. 35, 40 or more). 

20 The nucleic acid molecules of the invention also include sequences that are complementary 
,o mideic acid molecules described above (for example, for antisen^ or probmg 
purposes). 

Nucleic acid molecules of the present invention may be in the form of RNA, such as 
or in the form otDNA, including, for instance cDNA. synthetic DNA or genomic 
25 DNA. such nucleic acid molecules may be obtained by cloning, by chemical synthrttc 
techniques or by a combmation thereof. The nucleic acid molecule, can be pr^ for 
example, by chemical synthe^ nsmg techniques such as solid phase phosphoramidtte 
chemical synthesis, ftom genomic or cDNA libraries or by separation ftom an or^^. 
RNA molecules may generally be generated by ti>e in vfw or in vivo ftanscription of DNA 
30 sequences. 

The nucleic acid molecules may be double-stranded or single-stranded. Single-stranded 
DNA may be the codmg strand, also known as the sense strand, or it may be the non- 
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coding stmd, also refenred to as_f^^ ... 

Hie tenn "nucleic acid molecule" also includes analogues of DNA and KNA, such as those 
containing modified backbones, and peptide nucleic acids (PNA). Hie term "PNA", as 
used herein, refers to an antisense molecule or an anti-gene agent which comprises an 

5 oligonucleotide of at least five nucleotides in lenglh linked to a peptide backbone of amino 
acid residues, which preferably ends m lysine. The terminal lysine confers solubiUty to the 
composition. PNAs may be pegylated to extend Iheir lifespan m a cell, v^ere they 
preferentially bind complementary single stranded DNA and RNA and stop transcript 
elongation (Nielsen. P.E. et aL (1993) Anticancer Drug Des. 8:53-63). 

10 Anucleicacidmoleculewhichencodesapolypeptideofthisinventionmaybeidenticalto 
the coding sequence of one or more of the nucleic acid molecules disclosed herein. 
-Hiese molecules also may have a different sequence which, as a result of the degeneracy of 
the genetic code, encode a polypeptide of SEQ ID N0:2. SEQ ID N0:4. SEQ ID NO: 6. or 
SEQIDN0.8. 

15 Such nucleic acid molecules may include, but are not limited to, the coding sequence for 
the mature polypeptide by itself; the codmg sequence for the mature polypeptide and 
additional coding sequences, such as those encoding a leader or secretory sequence, such 
as a pro-, pre- or prepro- polypeptide sequence; the coding sequence of the mature 
polypeptide, with or without the aforementioned additional coding sequences, together 
20 with further additional, non-coding sequences, includmg non-coding 5' and 3" sequences, 
such as tiie transcribed, non-translated sequences that play a role m transcription (including 
tennination signals), ribosome binding and mRNA stability. The nucleic acid molecules 
may also include additional sequences which encode additional amino acids, such as those 
which provide additional functionaUties. 
25 Hie nucleic acid molecules of the second and thkd aspects of the invention may also 
encode the fragments or the functional equivalents of the polypeptides and fragments of 
the first aspect of Ihe invention. Such a nucleic acid molecule may be a naturally-occurring 
variant such as a naturally-occurring alleUc variant, or the molecule may be a variant that is 
not known to occur naturally. Such non-naturally occurring variants of the nucleic acid 
30 molecule may be made by mutagenesis techniques, including those appUed to nucleic acid 
molecules, cells or organisms. 

Among variants in this regard are variants that differ from the aforementioned nucleic acid 



21 



„ i^.^ ™^ involve on. or «»e nucleoade. m vanan. n>ay ^ 
^^n^gregions o.bo4. A«erationsinft. coding region. n>ay produce con^a«.ve 
or Bon-con^rvative anrino acid sub^tafions. deletions or inseruon.. 

5 -ae nncleic acid n-olede. of ^ inven«on can also be engineered, nsi.^ methods 
;er\no^in.ear..ra,varie.ofre.ons,.clnding.«^ 

• ^A/ar exoression of the gene product (the polypeptide). DNA shufQing by 

tlcleo«I=neinclndedastec«,nes^c.«a,bensed.oeng»^^™^-- 
,0 selnces Sit^directed mmagenesia may be used to insert nev, restnCon s^. al«. 

mutations and so forth. 

Nucleic acid molecules which encode a polypeptide of *e first aspect of the inv«>,ion .nay 
TZ^l Iterologous se<r.ence so that the combined nucleic add mole^e enc^ 
,5 TflCotein. such combined nucleic acid molecules are included - 
^ZL of *e invention. For example, to screen peptide Ubraries for mtabnors of ^e 
rvi^opol,peptide.it maybe U3efta.oexpress.usingsuchacom«ne^ln„^e^^^^^ 

r^l.aJionpro.eln««t can b. recognised byacommerciany-av^^^^^ 

fusion protein may also be engineered to cont^n a cleavage srte located be«,e^the 
,0^1Lf«>e polypeptide of .1. invention and the sc^uenceofabeterologo.^^^^ 
,hLhepolypep.idemaybecleavedandpu.ifiedawayftomtbehe.erologouspro.em. 

^ nucleic acid molecules of the invention also include ^'^^^ " 

parUally complementary to nucleic acid molecules encoding ^'^'^'^^'^^^ 
Lention and tha, therefore hybridise «> the encoding nuderc -d mole»l« 
,5 irition). such antisense molecules, such as oUgonucleotides. can be desrgned » 
l^-spIificaHybindtoandprevemtranscriptionofatargetnudeic^d^^^^^^ 

pol^de of the invention, as will be hrown by those of ordinary sloll m *e an ^ 

^pL Cohen. J.S.. Trends in Pharm. Sd.. 10, 435 (1989), OKano, 1. 

example, ^ai, , Nucleic Acids Res 6, 3073 

560 (1991); O'Coimor. J. Neurochem 56, 560 (1991), Lee etal N 

« . noRRV Dervan a/.. Science 251, 13oU(i5'i'i;- 

30 (1979); Cooney et al. Science 241. 456 (1988), Uervan « , 

term "hybridisation., as used herein re,^ .o the 
^lecmes wi«> one another by hydrogen bonding. TypicaUy. one molecule «m be fixed to 
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a soUd support and.ihe pAer wiU be free in solution. Then, the two molecules may. be 
placed in contact with one another under conditions that favour hydrogen bonding. Factors 
that affect this bonding include: the type and volume of solvent; reaction temperature; time 
of hybridisation; agitation; agents to block the non-specific attachment of the Uquid phase 
5 molecule to the soUd support (Denhardf s reagent or BLOTTO); the concentration of the 
molecules; use of compounds to increase the rate of association of molecules (dextran 
sulphate or polyethylene glycol); and the stringency of the washing conditions foUowmg 
hybridisation (see Sambrook et al. [j-upra]). 

The inhibition of hybridisation of a completely complementary molecule to a target 
10 molecule may be examined using a hybridisation assay, as know in the art (see, for 
example, Sambrook et al [svprd\). A substantially homologous molecule will then compete - 
for and inhibit the bindmg of a completely homologous molecule to the target molecule 
under various conditions of stringency, as taught in Wahl, G.M. and S.L. Berger (1987; 
Methods Eozymol. 152:399-407) and Kimmel, A.R. (1987; Methods Enzymol. 152:507- 
15 511). 

"Stringency" refers to conditions in a hybridisation reaction that favour the association of 
very similar molecules over association of molecules that differ. High stringency 
hybridisation conditions are defmed as overnight incubation at 42°C in a solution 
comprising 50% formamide. 5XSSC (150mM NaCl, 15mM trisodium citrate), 50mM 

20 sodium phosphate (pH7.6), 5x Denhardts solution, 10% dextran sulphate, and 20 
microgram/ml denatured, sheared salmon sperm DNA, followed b y washing the filters in 
O.IX SSC at approximately 65°C. Low stringency conditions mvolve the hybridisation 
reaction being carried out at 35°C (see Sambrook et al. [supra]). Preferably, the conditions 
used for hybridisation are those of high stringency. 

25 Preferred embodiments of this aspect of the invention are nucleic acid molecules that are at 
least 80%, 85% or 90% identical over their entire length to a nucleic acid molecule 
encoding the INSP106 polypeptides and nucleic acid molecules that are substantially 
complementary to such nucleic acid molecules. 

Preferably, a nucleic acid molecule according to this aspect of the invention comprises a 
30 region that is at least 92% identical over its entire length to such coding sequences, or is a 
nucleic acid molecule that is complementary thereto. In this regard, nucleic add molecules 
at least 95%. preferably at least 98% or 99% identical over their enture length to the same 
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seguences.frpm.SEQ ID NQ:? or. SEQ. ID NO:4. or 6 which. nucleic acid sequences • 
comprise at least a portion of SEQ ID N0:7) are particularly useful probes. Such probes 
may be labelled vrith an analytically-detectable reagent to faciUtate their identification. 
Useful reagents include, but are not limited to, radioisotopes, fluorescent dyes and 
5 enzymes that are capable of catalysing the formation of a detectable product. Using these 
probes, the ordinarily skiUed artisan will be capable of isolating complementary copies of 
genomic DNA, cDNA or RNA polynucleotides encoding proteins of interest from human, 
mammalian or other animal sources and screening such sources for related sequences, for 
example, for additional members of the family, type and/or subtype. 
10 In many cases, isolated cDNA sequences will be incomplete, in that the region encoding 
the polypeptide wUl be cut short, normally at the 5' end. Several methods are available to 
obtain full length cDNAs, or to extend short cDNAs. Such sequences may be extended 
utilising a partial nucleotide sequence and employmg various methods known in the art to 
detect iq>stream sequences such as promoters and regulatory elements. For example, one 
15 method which may be employed is based on the method of Rapid AmpUfication of cDNA 
Ends (RACE; see, for example, Frohman et al, PNAS USA 85. 8998-9002, 1988). Recent 
modifications of this technique. exempUfied by the Marathon™ technology (Clontech 
Laboratories Inc.), for example, have significantly simplified the search for longer cDNAs. 
A slightly different technique, termed "restriction-site" PGR, uses universal primers to 
20 retrieve unknown nucleic acid sequence adjacent a known locus (Sarkar, G. (1993) PGR 
Methods Applic. 2:318-322). Inverse PGR may also be used to amplify or to extend 
sequences using divergent primers based on a known region (Triglia, T. et al (1988) 
Nucleic Acids Res. 16:8186). Another method which may be used is capture PGR which 
involves PGR amplification of DNA fragments adjacent a known sequence in human and 
25 yeast artificial chromosome DNA (Lagerstrom, M. et al. (1991) PGR Methods Applic, 1, 
111-119). Another method which may be used to retrieve unknown sequences is that of 
Parker. JX). et al (1991); Nucleic Acids Res. 19:3055-3060). Additionally, one may use 
PGR, tested primers, and PromoterFinder™ libraries to walk genomic DNA (Clontech, 
Palo Alto, CA). Ibis process avoids the need to screen libraries and is usefiil in finding 
30 intron/exon junctions. 

When screenmg for fiill-length cDNAs, it is preferable to use hbraries that have been size- 
selected to include larger cDNAs. Also, random-primed Ubraries are preferable, in that 
they will contain more sequences that contain the 5' regions of genes. Use of a randomly 
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Wonned, transfected or .transduced, with the_ vectors _of flie inyentiQn may. be. 
prokaryotic or eukaryotic. 

The polypeptides of the invention may be prepared in recombinant fonn by expression of 
their encoding nucleic add molecules in vectors contained within a host cell. Such 
5 expression methods are well known to those of skill in the art and many are described in 
detail by Sambrook et al {supra) and Fernandez & Hoeffler (1998, eds. "Gene expression 
systems. Using nature for the art of expression". Academic Press. San Diego, London, 
Boston, New York, Sydney, Tokyo, Toronto). 

Generally, any system or vector that is suitable to maintain, propagat? or express nucleic 
10 acid molecules to produce a polypeptide in the requured host may be used. The appropriate 
nucleotide sequence may be inserted into an expression system by any of a variety of well- 
known and routine techniques, such as, for example, those described in Sambrook et al, 
(supra). Generally, the encoding gene can be placed under the control of a control element 
such as a promoter, ribosome binding site (for bacterial expression) and, optionally, an 
15 operator, so that the DNA sequence encoding the desired polypeptide is transcribed mto 
RNA in the transformed host cell. 

Examples of suitable expression systems include, for example, chromosomal, episomal and 
virus-derived systems, including, for example, vectors derived from: bacterial plasmids, 
bacteriophage, transposons, yeast episomes, insertion elements, yeast chromosomal 

20 elements, viruses such as baculoviruses, papova viruses such as SV40, vaccinia viruses, 
adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, or combinations 
thereof, such as those derived from plasmid and bacteriophage genetic elements, mcluding 
cosmids and phagemids. Human artificial chromosomes (HACs) may also be employed to 
deliver larger fragments of DNA than can be contained and expressed in a plasmid. 

25 Particularly suitable expression systems include microorganisms such as bacteria 
transformed with recombinant bacteriophage, plasmid or cosmid DNA expression vectors; 
yeast transformed with yeast expression vectors; insect cell systems infected with vurus 
expression vectors (for example, baculovirus); plant cell systems fransformed with virus 
expression vectors (for example, cauliflower mosaic vfrus. CaMV; tobacco mosaic virus. 

30 IMV) or with bacterial expression vectors (for example, Ti or pBR322 plasmids); or 
animal cell systems. Cell-free translation systems can also be employed to produce the 
polypeptides of the invention. 
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ni».innialiaii vkuses are prefCTabJcIf it is necessaiy. to geaerate.a ceU line that contains 
multiple copies of the sequence, vectors based on SV40 or EBV may be used with an 
appropriate selectable marker. 

An expression vector is constructed so that the particular nucleic add coding sequence is 
5 located in the vector with the appropriate regulatory sequences, the positioning and 
orientation of the coding sequence with respect to the regulatory sequences being such that 
the coding sequence is transcribed under the "control" of the regulatory sequences, i.e., 
KNA polymerase which binds to the DNA molecule at the control sequences transcribes 
the coding sequence. In some cases it may be necessary to modify the sequence so that it 
10 may be attached to the control sequences with the appropriate orientation; i.e., to maintain 
the reading frame. 

The control sequences aud other regulatory sequences may be ligated to the nucleic acid 
coding sequence prior to insertion into a vector. Altematively, the coding sequence can be 
cloned directly into an expression vector that aheady contains the control sequences and an 

15 appropriate restriction site. 

For long-term, high-yield production of a recombinant polypeptide, stable expression is 
preferred. For example, cell lines which stably express the polypeptide of interest may be 
transformed using expression vectors which may contain viral origins of replication and/or 
endogenous expression elements and a selectable marker gene on the same or on a separate 

20 vector. Following the introduction of the vector, cells may be allowed to grow for 1-2 days 
in an enriched media before they are switched to selective media. The purpose ,of the 
selectable marker is to confer resistance to selection, and its presence allows growth and 
recovery of cells that successfully express the introduced sequences. Resistant clones of 
stably transformed cells may be proliferated using tissue culture techniques appropriate to 

25 the cell type. 

Mammahan cell lines available as hosts for expression are known in the art and include 
many immortalised ceU lines avaUable from the American Type Culture Collection 
(ATCC) including, but not limited to, Chinese hamster ovary (CHO), HeLa, baby hamster 
kidney (BHK), monkey kidney (COS), C127, 3T3, BHK, HEK 293, Bowes melanoma and 
30 human hepatocellular carcinoma (for example Hep G2) cells and a number of other cell 
lines. 

In the baculovirus system, the materials for baculovirus/insect cell expression systems are 
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mterest is. , also present, , its preseacje and expression may need to be confirmed. For 
example, if the relevant sequence is inserted within a marker gene sequence, transformed 
cells containing the appropriate sequences can be identified by the absence of marker gene 
fimction. Alternatively, a marker gene can be placed in tandem with a sequence encoding a 
5 polypeptide of Ihe invaition under the control of a single promoter. Expression of the 
marker gene in response to induction or selection usually indicates expression of the 
tandem gene as well. 

Alternatively, host cells that contain a nucleic acid sequence encoding a polypeptide of the 
invention and which express said polypeptide may be identified by a variety of procedures 

10 known to those of skill in the art. These procedures include, but are not limited to, DNA- 
DNA or DNA-RNA hybridisations and protein bioassays, for example, fluorescence 
activated cell sorting (FACS) or immunoassay techniques (such as the enzyme-linked 
immunosorbent assay [ELISA] and radioimmunoassay [RIA]), that include membrane, 
solution, or chip based technologies for the detection and/or quantification of nucleic acid 

15 or protein (see Hampton, R. et al. (1990) Serological Methods, a Laboratory Manual, APS 
Press, St Paul, MN) and Maddox, D.E. et al (1983) J. Exp. Med, 158, 121 1-1216). 
A wide variety of labels and conjugation techniques are known by those skUled in the art 
and may be used in various nucleic acid and amino acid assays. Means for producing 
labelled hybridisation or PGR probes for detecting sequences related to nucleic acid 

20 molecules encoding polypeptides of the present invention include oligolabelling, nick 
translation, end-labelling or PGR ampUfication using a labelled polynucleotide. 
Alternatively, the sequences encoding the polypeptide of the invention may be cloned into 
a vector for the production of an mRNA probe. Such vectors are known in the art, are 
commercially available, and may be used to synthesise RNA probes in vitro by addition of 

25 an appropriate RNA polymerase such as T7, T3 or SP6 and labelled nucleotides. These 
procedures may be conducted using a variety of commercially available kits (Pharmacia & 
Upjohn, (Kalamazoo, MI); Promega (Madison WI); and U.S. Biochemical Corp., 
Cleveland, OH)). 

Suitable reporter molecules or labels, which may be used for ease of detection, include 
30 radionucUdes, enzymes and fluorescent, chemiluminescent or chromogenic agents as weU 
as substrates, cofactors, inhibitors, magnetic particles, and the like. 
Nucleic acid molecules accoixling to the present invention may also be used to create 
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tiansgenic animals, particularly rodent animals. Such transgenic animals form a further 
aspect of iBie present invention. This may be done locaUy by modification of somatic cells, 
or by germ Ime therapy to incorporate heritable modifications. Such transgenic animals 
may be particularly useful in the generation of animal models for drug molecules effective 
5 as modulators of the polypeptides of the present invention. 

The polypeptide can be recovered and purified fit)m recombinant cell cultures by well- 
known methods including ammonivim sulphate or ethanol precipitation, acid extraction, 
anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
10 chromatography and lectin chromatography. High performance liquid chromatography is 
particularly useful for purification. Well known techniques for refolding proteins may be 
employed to regenerate an active conformation when the polypeptide is denatured during 
isolation and or purification. 

SpeciaHsed vector constructions may also be used to faciUtate purification of proteins, as 
. 15 desired, by joining sequences encoding tibie polypeptides of the inveaition to a nucleotide 
sequence encoding a polypeptide domain that will facilitate purification of soluble 
proteins. Examples of such purification-facilitating domains include metal chelating 
peptides such as histidine-tryptophan modules that allow purification on immobilised 
metals, protein A domains that allow purification on immobilised immunoglobulin, and the 

20 domain utilised in the FLAGS extension/affinity purification system (Imraunex Corp., 
Seattle, WA). The inclusion of cleavable linker sequences such as those specific for Factor 
■ XA or enterokinase (Invitrogen, San Diego, CA) between the purification domain and the 
polypeptide of the invention may be used to faciUtate purification. One such expression 
vector provides for expression of a fusion protein containing the polypeptide of the 

25 invention fused to several histidine residues preceding a thioredoxin or an enterokinase 
cleavage site. The histidine residues facilitate purification by IMAC (immobiUsed metal 
ion affinity chromatography as described in Porath, J. et al (1992), Prot. Exp. Purif. 3: 
263-281) while the thioredoxin or enterokinase cleavage site provides a means for 
purifying the polypeptide from the fiision protein. A discussion of vectors which contain 

30 fiision proteins is provided in KroU, D.J. et al. (1993; DNA Cell Biol. 12:441-453). 

If the polypeptide is to be repressed for use in screening assays, generally it is preferred 
that it be produced at the surface of the host cell in which it is expressed. In this event, the 
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causing reduction of binding, of a.Ugand is. considered to be an agonist <Lr.. antagonist.. 
Preferably the ligand is labelled. 

More particularly, a method of screening for a polypeptide antagonist or agonist compound 
comprises the steps of: 

5 (a) incubating a labelled Ugand with a whole cell expressing a polypeptide according to Hie 
invention on the cell surface, or a cell membrane containing a polypeptide of the invention, 

(b) measuring the amount of labelled ligand bound to the whole cell or the cell membrane; 

(c) adding a candidate compound to a mixtijre of labeUed ligand and the whole cell or the 
cell membrane of step (a) and allowing the mixfaire to attain equilibrium; 

10 (d) measuring the amount of labelled ligand bound to the whole cell or the ceU membrane 
after step (c); and 

(e) comparing the difference in the labelled Ugand bound in step (b) and (d), such that tiie 
compound which causes the reduction in binding in step (d) is considered to be an agonist 
or antagonist 

15 The INSP106 polypeptides of the present invention may modulate a variety of 
physiological and pathological processes, including processes such as cellular proliferation 
and migration within the immune system. The polypeptides of the invention may be used 
for the modulation of (e.g. the antagonisation of) neurite growth, neuronal cell survival, 
plasminogen activation, heparin-binding, the maintenance and differentiation of embryonic 

20 nerve cells, the maintenance and differentiation of ES cell lines, to regulate embryonic 
development, dentition and tissue repair. Thus, the biological activity of the INSP106 
polypeptides can be examined in systems that allow the study of such modulatory 
activities, using a variety of suitable assays. A suitable assay is described by Akhter, S., 
Tanaka, I.T., Kojima, S., Muramatsu, H., Invi, T., Kimura, T., Kaneda, N., Talukder, A.H., 

25 Muramatsu T (1998) Clusters of Basic Amino Acids in Midkine: Roles in Neurite- 
Promotibg Activity and Plasminogen Activator-Enhancing Activity. J. Biochem. 123, 
1 127-11 36, and references therein. 

For example, for observing cell growth inhibition, one can use a soUd or Uquid medium. In 
a soUd medium, cells undergoing growth inhibition can easily be selected from the subject 
30 cell group by comparing the sizes of colonies formed. In a liquid medium, growth 
inhibition can be screened by measuring culture medium turbity or incorporation of 



labelling reagent and anti-BrdU mous containing DNA which has 

* ThiQ aMdbody binds only to ceUs coniasnmg 
5 detection reagent Uns »*b<>djr ^ be used m 

tocorpotated bromodeoxymidme. A number i^„totoch«nicaI, ELISA. 

r — tri — - — 

10 (Indianapolis, IN). 

.SP>0. ...e^ae. n,. . .und . -^^^^ZtZ:^. 
,..o.e..r„ce3...a...e^a^^ 

'functional equivalents of the INSPlOftp yp ? dose^ependent 
„ of the sa^e modulatory activities in*= Ta::*:^ nX idenHcal «. that of 
. m.nner.A...ou^«.ede..ofdos.e^^^^ 

:ii:rr::::;r^vi:as.,comparedt„..eiKSPio.poi,„«ae.. 

. certain of ..e embodiments described above -^^-^^ C 
,;vhich the adherence of a test compound to a surtace , or in an assay 

,0 means of a label directly or .dlrecU, assoda^d l^^^, competitive 

.volvlns competition - --^ — ^ ^ ^ 

drug scenting assays may be us d. m ^ ^ 

biding the poly^tide -^---^ ^ _ I test compound tbat 
manner, the antibodies can be used to 
25 possesses specific binding affinity for the polypeptide. 

may also . designed to detect ^ ^ -fj—r. ly^ 
,„ductionofm^.encodlng,he^.=.e^--^^ 

instructed -;;7:^^,;i:l:e.od3*no,.intheart,andthlscanbe 
monoclonal or polyclonal antibodies by stand p^i^ction of the 

30 used to search for compounds that may of binding 

,„.^de .om sult^. ■tirdlCruT^-^-*"'--'-^ 
complexes between the polypeptide and the compoun 
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Anoflxer teclmique for drug screamig which may be. used.provides for iigh throughput 

■ " screening of compounds having suitable binding afiM 

International patent appUcation WO84/03564). In this method, large numbers of different 
small test compounds are synthesised on a soUd substrate, which may then be reacted wxth 

5 the polypeptide of the invention and washed. One way of immobilismg the polypeptide is 
to use non-neutraUsing antibodies. Bound polypeptide may then be detected usmg methods 
that are weU known in the art Purified polypeptide can also be coated direcfly onto plates 
for use in the aforementioned drug screening techniques. 

nie polypeptide of the invention may be used to identify membrane-bound or soluble 
10 receptors, through standard receptor binding techniques that are known in the art, such as 
ligand binding and crosslinking assays in which the polypeptide is labelled with a 
radioactive isotope, is chemically modified, or is fused to a peptide sequence that 
facilitates its detection or purification, and incubated with a source of the putative receptor 
(for example, a composition of cells, cell membranes, cell supematants. tissue extracts, or 
15 bodily fluids). The efficacy of binding may be measured using biophysical techniques such 
as surface plasmon resonance and spectroscopy. Binding assays may be used for the 
purification and cloning of the receptor, but may also identify agonists and antagonists of 
the polypeptide, lhat compete with the binding of the polypeptide to its receptor. Standard 
methods for conducting screening assays are well understood in the art. 

20 The INSP106 polypeptides of the present invention may modulate a variety of 
physiological and pathological processes, including processes such as cellular growth and 
cellular metastasis (mcluding cancer cell metastasis), "nius, the biological activity of the 
INSP106 polypeptides can be examined in systems that allow the study of such modulatory 
activities, using a variety of suitable assays. 

25 For example, for observing the effect of the INSP106 polypeptides of the present invention 
on cellular metastasis, one can employ one or more of the methods described in OhtaM et 
ai, Natiire. 2001 May 31;411(6837):613-7 orthe publications referred to therein. 

The INSP106 polypeptides of the present invention may also be used for the identification 
and characterisation of receptors which interact with the INSP106 polypeptides of ihe 
30 present invention. Suitable methods of identification and characterisation include, but are 
not limited to. those described in Hinuma et dl.. Nat Cell Biol. 2000 Oct;2(10):703.8 and 
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Ihe International patent appUcation pubUshed as WOOl/17958 or the pnbUcatiom referred 
to therein. 

The INSP106 polypeptides may be found to modulate a variety of physiological and 
pathological processes in a dose-dependent manner in the above-described assays. Thus. 
5 Ihe "functional equivalents" of the INSP106 polypeptides include polypeptides that exhibit 
any of the same modulatory activities in the above-described assays in a dose-dependent 
manner. AlHiough the degree of dose-dependent activity need not be identical to that of the 
INSP106 polypeptides, preferably liie "functional equivalents" will exhibit substantially 
similar dose-dependence in a given activity assay compared to the INSP106 polypeptides. 

10 Hie invention also includes a screening kit useful in the methods for identifying agonists, 
antagonists, ligands, receptors, substrates, enzymes, that are described above. 

The invention includes the agonists, antagonists, ligands. receptors, substrates and 
enzymes, and other compounds which modulate the activity or antigenicity of Ihe 
polypeptide of the invention discovered by the methods that are described above. 

15 The invention also provides pharmaceutical compositions comprising a polypeptide, 
nucleic acid, ligand or compound of the invention m combination with a suitable 
pharmaceutical carrier. These compositions may be suitable as therapeutic or diagnostic 
reagents, as vaccines, or as other immunogenic compositions, as outlined in detail below. 

According to the terminology used herein, a composition containing a polypeptide, nucleic 
20 acid, ligand or compound [X] is "substantially free of impurities [herein, Y] when at least 
850/0 by weight of the total X+Y in the composition is X. Preferably, X comprises at least 
about 90% by weight of the total of X+Y in the composition, more preferably at least about 
95%, 98% or even 99% by weight. 

The pharmaceutical compositions should preferably comprise a therapeutically effective 
25 amount of the polypeptide, nucleic acid molecule, Ugand, or compound of the invention. 
The term "therapeutically effective amount" as used herein refers to an amount of a 
therapeutic agent needed to treat, ameliorate, or prevent a targeted disease or condition, or 
to exhibit a detectable therapeutic or preventative effect. For any compound, the 
therapeutically effective dose can be estimated initially either m cell culture assays, for 
30 example, of neoplastic cells, or in animal models, usually mice, rabbits, dogs, or pigs. The 
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animal model may also be used to. determine. the. appropriate concentration range and route - 
of administration. Such infomiation can then be used to determine useful doses and routes 
for admimstration in humans. 

The precise effective amount for a human subject vrill depend upon the severity of Hie 
5 disease state, general health of the subject, age, weight, and gender of the subject, daet, 
time and frequency of administration, drug combination(s), reaction sensitivities, and 
tolerance/response to therapy. This amount can be determined by routine experimentation 
and is within the judgement of the clinician. Generally, an effective dose will be from 0.01 
mg/kg to 50 mgAcg, pref^bly 0.05 mg/kg to 10 mg/kg. Compositions may be 
10 administered individuaUy to a patient or may be administered in combination with other 
agents, drugs or hormones. 

A pharmaceutical composition may also contain a pharmaceutically acceptable carrier, for 
administration of a therapeutic agent. Such carriers include antibodies and other 
polypeptides, genes and other iherapeutic agents such as Uposomes. provided that the 
15 carrier does not itself induce the production of antibodies harmfol to the mdividual 
receiving the composition, and which may be administered without undue toxicity. 
Suitable carriers may be large, slowly metabolised macromolecules such as protems, 
polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, ammo acid 
copolymers and inactive virus particles. 
20 Pharmaceutically acceptable salts can be used therein, for example, mineral add salts such 
as hydrochlorides, hydrobromides, phosphates, sulphates, and the like; and the salts of 
organic acids such as acetates, propionates, malonates, benzoates, and the like. A thorough 
discussion of pharmaceutically acceptable carriers is available in Remington's 
Pharmaceutical Sciences (Mack Pub. Co.,N.J. 1991). 
25 Pharmaceutically acceptable carriers in therapeutic compositions may additionally contain 
Uquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances, such 
as wettmg or emulsifying agents, pH buffering substances, and the like, may be present m 
such compositions. Such carriers enable the pharmaceutical compositions to be formulated 
as tablets, pills, dragees. capsules, Uquids. gels, syrups, slurries, suspensions, and the like, 
30 for ingestion by die patient. 

Once formulated, the compositions of the invention can be administered directly to the 
subject The subjects to be treated can be animals; in particular, human subjects can be 
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5 appBcattons (for example, sec WO98/20734). »bc „^ 
epical. .bUngual, in.«vaginal or recta, means. ^^^^J^Z^y^^ 

,j^c compositions may b. prepared as ^ '^.^^^ 

^ons; soUd fonns suBable for solution in, or ^ensron m, h^d vein 
10 miection may also be prepared. 

-er. Of --^^z::j:T:^ZT^2j:2 

;;^e — maybeasin^edoseschednleoramnltipleaosesobedule. 

, .ti»activi.of....V,«P«aeofti.inventionisine~a.— 

^ .pproac.es are available. One a«^cb — ^^^.^y 

componnd ^^jr^^jr^nTti: of 

acceptable carrier m an amount effecfve mhrb ^ 

^se their inuuunogemcity, as described previously. 
..o,bera^ac.solublefonnsof.e.^^^^^^^^ 

rxrbe'=.r:r.r::f^e:..atr^ 

, . alternative approa<^ »^on of tbe gene en«^ «:!lra 'I 
«Hted usins expression blodting tecbni^es sucb as ^ 
recces (as described above), eitir^ ^^^^^^^Z^^ 
Modi^cationsof seneexpres^on^--^^^^ ^, 
30 or antisense molecules (DNA. SNA. or PN^ ^^^^^ 

Csi^ scuence. ^meters, enhancers ^^,<,.o^. Triple 

Similarly. inMbition can be achieved usmg tiple helix base p 
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hdix pamng is useful bepau^it inhibition.of the ability of the double helix to open 
sufficiently for Ihe binding of polymerases, transcription factors, or regulatory molecules. 
Recent therapeutic advances using triplex DNA have been described in the literature (Gee. 
JEetcd (1994) In: Huber. B.E. and B.I. Cair. Molecular and Immunologic Approaches. 
5 Futura PubUshing Co.. Ml Kisco. NY). THe complementary sequence or antisense 
molecule may also be designed to block translation of mRNA by preventing the transcrxpt 
from binding to ribosomes. Such oligonucleotides may be administered or may be 
graierated in situ from expression in vivo. 

In addition, expresrfon of the polypeptide of the invention may be prevented by using 
10 ribozymes specific to its encoding mRNA sequence. Ribozymes are catalytically active 
RNAs that can be natural or synthetic (see for example Usman. N, et al, Cuix. Opm. 
Struct Biol (1996) 6(4), 527-33). Synthetic ribozymes can be designed to specifically 
cleave mRNAs at selected positions thereby preventing translation of the mRNAs mto 
functional polypeptide. Ribozymes may be synlhesised with a natural ribose phosphate 
15 backbone and natural bases, as nonnally found in RNA molecules. Alternatively the 
ribozjones may be synthesised >vith non-natural backbones, for example, 2'-0-metoyl 
RNA, to provide protection from ribonuclease degradation and may contam modified 
bases. 

RNA molecules may be modified to increase intracellular stability and half-life. Possible 
20 modifications include, but are not limited to, the addition of flanking sequences at the 5" 
and/or 3' ends of the molecule or the use of phosphorothioate or 2' 0-methyl rather than 
phosphodiesterase linkages within the backbone of the molecule. This concept is mherent 
in the production of PNAs and can be extended in all of these molecules by the mclusion 
of non-traditional bases such as inosine. queosine and butosine, as well as acetyl-, methyl-, 
25 fino- and similarly modified fonns of adenine, cytidine, guanine, thymine and undine 
which are not as easily recognised by endogenous endonucleases. 

For treating abnormal conditions related to an under-expression of the polypeptide of the 
invention and its activity, several approaches are also available. One approach compnses 
administering to a subject a therapeutically effective amount of a compound that activates 
30 the polypeptide, i.e.. an agonist as described above, to alleviate the abnormal condition. 
Alternatively, a therapeutic amount of the polypeptide in combination with a suitable 
pharmaceutical carrier may be administered to restore the relevant physiological balance of 
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polypeptide. 

Oe:^ therapy may be employed .o efleC 4e endogeaous production of fl.e polypeptide by 

r„.!l eJi.«>e subject Oeneti^erapyisusedto^atpen^^^ 

^auction Of d. polypeptide by repUci.^ a defective geue witi. a corrected tirerapeutic 

5 gene. 

Ge-e therapy of ti» preset mverrtion can occur in or ex v^o. ^ vh-o gene therapy 
Oene therapy o p «„„„f^.„, cells flie introduction of a therapeutic gene 

requires tiie isolation and putificahon of panent ceUs, me m 

2 introduction of tire genetically alter^ oeils ba* into tiie patient, to contrast, u. vrvo 
gene therapy does not require isolation and purification of a pattem's cells. 
,0 Tire tirerapeutic gene is typically "packaged" for admimstration to a patient. Gene delrvery 
Ly be non-viral, such as liposonres. or repUoation^fici^t vi^sea s„^ as 

, 1 VI rnrr Tot) Microbiol. Immunol., 158, Jy-oo 
adenovirus as described by Berkner,K.L.,mCurr. lop. Ml ^ ^ ir, Curr 

• vir,i<i fAAV^ vectors as described by Muzyczka, N.. m Curr. 
(1992) or adeno-associated vffus (AAV) vecxors d co«;9/i7Q For 

Top. Microbiol, mununol.. ,58. 97-129 (.992) and U.S. Paten. No. =^52.4^ ''^ 
,5 exLple a nucleic acid molecule encoding a polypeptide of tire mvention may be 
for expression in a repUcation-defective retroviral vector, ^s expres.on 
^ ..ray tiren be isoUted and in.oduced into a packaging — 
retroviral plasmid veCox containing RNA encoding *e P°'«'=P»''- ™* *^ * 
Ikag^g ecu now produces infectious viral particles containing *e gene 

.0 Lse .0.0. cells may be ^^^^^^^ ^^ZZ7LZ:Z1 
e,cpressionofthe polypeptide in V.VO (see Chapter 20. Gene Therapy 

oLc-based Therapeutic Approaches, (and references cited tirerem) m Human Molecular 

Genetics (1996). T Strachan and A P Read. BIOS Scientific Publishers Ltd). 

. • - ^ ^ "nnk<-d DNA" in which the therapeutic gene is 
Another approach is the admimstration of naked DNA m wn 

25 directly injected into the bloodstream or muscle tissue. 

in situations in which ^e polypeptides or nucleic acid molecules of the invention are 
in situaTioiu. vaccines to raise 

disease-causing agents, the invention provides that they can 

antibodies against the disease causing agent. 

vaccines according to tire invention may either be prophylactic (ie. to prev^ i^^ 
30 tirerapeutic (ie. to treat disease ate infection). Such vaccmes compr.^ — ^ 
M^X imm^nogents). polypeptide(s). protein(s) or nuclerc acrd. u^ J 
ooHtion ™ar phannaceutically-acceptable carrier, as described above, whrch mdude 
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any carrier that does not itself induce the production of antibodies harm&l to the individual 
receiving the composition. Additionally, these carriers may function as inmiunostimulating 
agents ("adjuvants"). Furthermore, the antigen or immunogen may be conjugated to a 
bacterial toxoid, such as a toxoid from diphtiieria, tetanus, cholera, H pylori, and otiier 
5 pathogens. 

Since polypeptides may be broken down in the stomach, vaccines comprising polypeptides 
are preferably administered paxenterally (for instance, subcutaneous, mtramuscular, 
intravenous, or intradermal injection). Formulations suitable for parenteral administiration 
include aqueous and non-aqueous sterile injection solutions which may contain anti- 
10 oxidants, buffers, bacteriostats and solutes which render the formulation isotonic witii tiie 
blood of tiie recipient, and aqueous and non-aqueous sterile suspensions which may 
include suspending agents or thickening agents. 

The vaccine foraiulations of the mvention may be presented in unit-dose or multi-dose 
containers. For example, sealed ampoules and vials and may be stored in a freeze-dried 
15 condition requiring only the addition of tiie sterile Uquid carrier immediately prior to use. 
The dosage will depend on the specific activity of the vaccine and can be readily 
determined by routine experimentation. 

This invention also relates to the use of nucleic acid molecules according to the present 
invention as diagnostic reagents. Detection of a mutated form of the gene characterised by 

20 the nucleic acid molecules of the invention ^^*ich is associated witii a dysfunction will 
provide a diagnostic tool that can add to, or define, a diagnosis of a disease, or 
susceptibiUty to a disease, yAach results from under-expression, over-expression or altered 
spatial or temporal expression of tiie gene. Individuals carrying mutations in tiie gene may 
be detected at the DNA level by a variety of techniques. 

25 Nucleic acid molecules for diagnosis may be obtained from a subject's cells, such as from 
blood, urine, saUva, tissue biopsy or autopsy material. The genomic DNA may be used 
directiy for detection or may be amplified enzymatically by using PGR, ligase chain 
reaction (LCR), strand displacement amplification (SDA), or otiier amplification 
techniques (see SaiM et al. Nature, 324, 163-166 (1986); Bej. et al. Grit. Rev. Biochem. 

30 Molec. Biol., 26, 301-334 (1991); Birkemneyer et al, J. Virol. Metix., 35, 1 17-126 (1991); 
Van Brunt, J., Bio/Technology, 8, 291-294 (1990)) prior to analysis. 
In one embodiment, tiiis aspect of tiie invention provides a metiiod of diagnosing a disease 
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conditions «> form a hybrid double-sb^ded J ^ „ portion 
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. ending .0 a mu«ion associa^d «ith drsease; an ~ P 
o^anunhybridlscdportlcnofa^probe strand as^md^^on^^^^ 

30 ofadisease-.ssocia.«lmu.a«ioninfheconespondmgport.onof 
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Such diagnpstics are particularly iB^ ■ 
Point mutations and other sequence differences between the reference gene and "mutant" 
genes can be identified by other well-known techniques, such as direct DNA sequencing or 
single-strand conformational polymorphism, (see Orita et cd.. Genomics, 5, 874-879 

5 (1989)). For example, a sequencing primer may be used with double-stranded PGR product 
or a single-stranded template molecule generated by a modified PGR. The sequence 
deteimination is performed by conventional procedures with radiolabelled nucleotides or 
by automatic sequencing procedures with fluorescent-tags. Cloned DNA segments may 
also be used as probes to detect specific DNA segments. The sensitivity of this method is 

10 greatly enhanced when combined with PGR. Further, point mutations and other sequence 
variations, such as polymorphisms, can be detected as described above, for example, 
through the use of allele-specific oligonucleotides for PGR amplification of sequences that 
differ by single nucleotides. 

DNA sequence differences may also be detected by alterations in the electrophoretic 
1 5 mobility of DNA fragments in gels, with or without denaturing agents, or by durect DNA 
sequencing (for example, Myers et al.. Science (1985) 230:1242). Sequence changes at 
specific locations may also be revealed by nuclease protection assays, such as RNase and 
SI protection or the chemical cleavage method (see Cotton et al, Proc. Natl. Acad. Sci. 
USA (1985) 85: 4397-4401). 
20 In addition to conventional gel electrophoresis and DNA sequencing, mutations such as 
microdeletions, aneuploidies, translocations, inversions, can also be detected by in situ 
analysis (see, for example, Keller et al., DNA Probes, 2nd Ed., Stockton Press, New York, 
N. Y., USA (1 993)), that is, DNA or RNA sequences m cells can be analysed for mutations 
without need for their isolation and/or immobiUsation onto a membrane. Fluorescence in 
25 situ hybridisation (FISH) is presently tiie most commonly applied method and numerous 
reviews of FISH have appeared (see, for example, Tra.chuck et al. Science, 250, 559-562 
(1990), and Trask et al. Trends, Genet., 7, 149-154 (1991)). 

In another embodiment of the invention, an array of oligonucleotide probes comprising a 
nucleic add molecule according to the invention can be constructed to conduct efficient 
30 screening of genetic variants, mutations and polymorphisms. Array technology methods 
are well known and have general appUcabiKty and can be used to address a variety of 
questions in molecular genetics including gene expression, genetic Imkage, and genetic 
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«^^(s«for«»n«,le:M.Che.«<-,Scieoce(1996).Vol274.H.«0-«3). 

In one embodment, the aitay is prep ^. ^ „ , „ <j (1996) NaL Biotech. 14: 

,,,3-l6S0,. ana Schena, M, « -^"'^'^^^^'"^ ^ ^ are 
5 OUgot^^eotide paixs .nay range ^"'r^^^.u^^ohe^dd process. Il-e 
„ntt«sized at designated areas on a substrate t^mg a ^ sUde or any 

substrate may be paper, nylon or other type of '-^^'^'^y l syr^^ on 
^ suit^le solid support. h> another aspect, an ° '"-^^^ ^ ^ 3, 

vc*^^ hv usine a chemical coupling procedure ana <ui j 
4e surface of the subst^te byusmg ^o,5a5in6 (BaldeschweUer « 

10 appUcation«5«rat»s.a»desmbedmPCTapphca 

. array analogous to a dot (or slot) Mot may o 

an. to another aspect, a gndded array an g ^^^^ ^ 

3™nge and link cDNA ftagments or ohgonudeoUde .0 the ^ 
_nmsystem..ermal.UV.mech^c.o — — 

-'^-'-^T^lCtlTtZlJ^ - — (including 
15 or do. blot apparatus), materuds (^y „Ugonucleo,ides. or 

of conunercially-available instrumentation. 

in addition .0 the med.ods discussed above, diseases may ^ — — 
,0 — de.ermir..-»asample^ved.^^^^^^^ 

increased level of polypeptide or .^A^ Dec.. ^ 
measured at the KNA level usmg ^^J^ ^= »^ for 
quantitation of polynucleohdes. such a^, ^ 
instance PGR. RT-PCR. KNase protecOon, Northern blottmg 



25 methods. 



. • , «,a, can be used .0 determine levels of a polypepSde of «.e present 
Assay tecbn.^ that can ^/ J^ ^„^„.^„^„a,oseofsldninthear.andare 
inventioninasampledetrv^*-^^^^ 
ai^cusseanr some deta. above, nc^udrng ^ 

Western Blot analyse and ELISA assays). p ,i„»„d as described above 

30 diagno.ticmedrod«Mchc„mp.ises.hestepsof:(a)„^ Ug^^ 

«i(h a biological sample mrder conditions suitable for the form*, 
polypeptide complex; and (b) detecting said complex. 
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Pr^b ^ as ELBA. MA. and FAQS for p^ea^g polypeptide l=v* may 
addido^Uy provide a basis for diagoosing altered or abnonnal levels of polypep^de 
^p^sior. Normal or s«r.dard values for polypeptide e:.pression are estabhshed by 
c^birtfog body flmds or ceU earacs .ata ftc™. norr^al mammalian subjects, preferably 
5 b»™ns. antiT-ody «. the polypeptide under conditions suitable «>r complex formation 
Tie amount of standard complex fetation maybe quantifiedbyvariousmetiu,ds.suchas 

by photometric means. 

Antibodies which specifically bind to a polypeptide of the invention may be used for the 
diagnosis of conditions or diseases charac^sed by expression of the polypeptide, or m 

10 assays «, monitor patients being treated «iti> the polypeptides, nucleic ac,d molecules. 
Uganda and other compounds of ti« invention. Antibodies usefhl for ^agnostic purposes 
^y be prepared in ti« same mam>er as ti.osc descn-bed above for teapeutics Dragnostic 
assays for fl.e polypeptide include metirods « utilise ti>e antibody and a laW to det^ 
ti,e polypeptide in hmnan body fluids or extracts of cells or tissues. n.e antibodres may be 

15 used v«ti, or without modification, and may be labelled by joining flrem. eiter cov^entiy 
or non-covalentiy. witi> a reporter molecule. A wide vade,y of reporter molecules icnown- 
in the art may be used, several of which are described above. 

Quantities of polypeptide expressed in subject, contiol and disease samples torn biopded 
tissues are compared wid> the standard values. Deviation between s«mdard and subject 
20 values establishes tire parameters for diap-osiug disease. Diagnostic assays may be us^ o 
distinguidr between absence, presence, and excess expression of polypeptide and to 
monitor regalation of polypeptide levels during therapeutic intervention. Such assays may 
also be used to evaluate ti>e efficacy ofaparticulartiterapeuttctieatmentregimenmammal 

studies, in clinical trials or m monitoring die tieatinent of an individual patient 
25 A diagnostic kit ofthe present invention may conqmse: 

(a) a nudac add molecule of die present invention 

(b) a polypeptide of flie present invention; or 

(c) a ligand of the present invention. 

,„ <„easpec of ti» invention, a dagnoatic kit may comprise a fir^ container containing a 

30 m^leic acid p^be that hybridises under stiingen. conditions wid. a nucleic ^^^ ^^ 
according toti.einvemion;asecond container contaimngprimersuseM for ampb^gdre 
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»=id mole^.; and unctions for <i.e probe and primers for fecOi^^^ 
aug«>sis of disease. The «. »ay tomer compri. a d« comainer holdmg an agent for 

digesting unhybridised RNA. 

M an alWive aspeC of *e invenSon. a diagnosfic ma, con^ an "^^'^ 
5 acid n-oleoaies, a. leas, one of ».uoh n>.y be a nucleie acid molecule acco^ng U> 

invention. 

TO de«C polypeptide accoriing fo the invention, a diagnostic B. 
LantilL^thatbind toapolypeptidcaccordingtoti^c invention; andareagentn^^ 

te4e detection ofaWndingr=actionbetv«>«ifl« antibody and the polypeptide. 

,0 such ki« ^1 be of use in diagnosing a ^sease or disorder or snsceptiT»U.y to disease or 
^d^ in which n^idanc. are in.p.ica.e^ Such diseases and disorders n«y u»lude 
^Lve disorders. ce„ pro.iferative disorders, inc,udh.g neoplasn. n^lanoma. 

^ pancreatic cancer, lung cancer, toacic c^cer. and hv« cance^, 
IS r^o^^crative disorders, .ch as .eu.en.a. non-Hodg«n '-P-o- 

tiLLcytopenia. angiogenesis disorder. Kaposi, sarcon^a; — une,milamn»^ 
aisorders. minding alle^. inflannnatory bowe, disease, pancreatitis, arthritis p^^ 
psoriasis vulgaris, respiratory tr^ inilanunation. asti^a. and - 
cardiovascular disorders, including hypertension, oedema. angu>a. athercsc.eros^ 
.0 Lmbosis. sepsis, she* repetf^on injury, and ischemia, partic^arl, tsch^c^a. 
aisease; neurological disorders includMg cential nervous systena 
disease brain injury. Parldnson-s di^e. amyotrophic lateral sclerosis, and pam. 
Hopmental disorders; metabolic disorders inclndMg aabetes meUitus. o„^ 
and oU. AIDS, rena, disease. partic„l».y idiopathic nephrottc 
35 related to fibrinolysis; ncutiophUic factional disorders (e.g. '-'^^'^^<:7; 
aefioien. leukocyte) syndrome); inflammatory diseases; v.und 

i^ury; infections including virai infection, bacterial infection, fon^ mfe^on^^ 
p^Z* infection and oti,er pathologica, conditions. Preferably, tire drsease « one m 
which midkmes are implicated. 
30 various aspects and embodiments of the present invention «iU now be de^bed in more 
ae,aUbywayofe«mple.withparticute«ference.o«hemSP106pol,peptide. 

It will be appreciated that modification of detaU may be made witi,out departing ftom ti« 
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scope of the invention. „ 

Brief descriptton of the Figures 

Figure 1 Organisation of tiie known human midkine gene (P21741) and the spUce variant 
INSP106. 

5 Figure 2 Multiple aHgnments of midkine femily members including P21741 
(first line) and INSP106 (second line, named svl_chrl 1 in aUgmnent), 
indicated with arrows. 

Figure 3 Speculative dominant negative function of INSP106. 
Figure 4 Pairwise alignment of known midkine (P21741, named swall in 
10 alignment) and INSP106 (named chrl 1 in alignment). 

Examples 

Alternative pre-mRNA splicing is a major cellular process by vdiich functionally diverse 
proteins can be generated from the primary transcript of a single gene, often in tissue 
specific patterns. 

15 Experimentally, splice variants are identified by the fortuitous isolation and subsequent 
sequencing of variant mRNAs. However, this experimental approach has not been 
exhaustively completed for the human transcriptome (since this would require systematic 
isolation and sequencmg of all mRNAs firom all human tissues under all possible 
environmental conditions) and due to this experimental limitation there remains a large 

20 number of splice variants which have yet to be identified. 

We have, used proprietary bioinformatic approaches to perform a purposefiil, directed 
search for the existence of spUce variants of the human midkine gene. By this method the 
limited data set of experimentally known splice variants can be extended to a much larger 
set of predicted splice variants. 

25 A gene model illustrating the variation within INSP106 in comparison to the known 
midkine shows that the 3'^ coding exon has been extended in the 3' direction instead of 
having a separate 4* coding exon present in P21741 (fig 1). 

The multiple alignment demonstrates how a hydrophobic proline 'tract' extends the 
INSP106 prediction in tlie C terminal tail (fig 2). 
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Sequence Listing 

SEQ n>: 1 INSP106 exonSnov nucleotide sequence 

1 CCGACTGO* GTAC*AGTTT G»G«VCTGGG GTGCGTGX^V TGGGGGC^CA 
,^ ^CC^O TCCGCC^ C«:CCTG«.G ^.GCGCGCT AOU^CCTO. 
.01 .CCTCCGCG TC^O^GCC CTCOUXCCC «S.CC«*G 

X51 CA^GGCC^U. .GGTCGCG. AAGO^^^ <^^- ^^^^^^^"^ 
201 GCTGCCCCCC CCCCCCCCCG CCTGTGR 
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SEQ n): 2 the INSP106 exon 3nov polypeptide 

1 :x:kvkkekwg aci^gtgtkv rqgxlkk^v h.QCOBtxkv tkpctpktk. 

51 KAKGQRKEKG VGLSRGAAPP PPRL* 

SEQ IP: 3 ™cU.«de s«,aence f.r INSn«* P<>'^"'«''' 

including signal peptide 

. ..CC.GC.CC G.GGCT.CCT CCTCCTCCC C.CCTC.CCC .GCXGGCGCX 
Sa CCCTCCGCG GTCOCC^.^ AG-AG.T^ GCT.^G^G GGCGGCCCGG 
XOl GG.GCG.GXG CGC.G.GTGG GCCTGGGCOC CCT.C.CCCC CGCGC^G 
,S1 GATTGCGGCG TG3GTTTCCG AGACCCAGCG 
.01 C.TCCGG.GC .GGGXGCCC. GC^CTO.^ .--GXX. GG.GCCG.CT 
2S1 GC^GT.C«. GXTTGAG^C TGGGGTGCCT G.G.TGGGCG C.CGGCCC 
301 ^GTCCGCC ^GGCCCCT G^G^GGCG CGCT.C^TG CTC.GTGCC. 
351 GG.G.CC.TC CGCG.C.CC. .GCCCTGC.C CCCC^^G.CC ^GC^GG 
.01 CC^GGTCA GCG«.GG.G ^^GGGGGTGG GGCTGTCGCG GGGGGCTGCC 
451 CCCCCCCCCC CCCGCCTGTG A 
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SEQ ID: 4 the INSP106 fuU length polypeptide including signal peptide 

X M0HKG..L1.. VAKKKOKVKK GGPGSBCAEW AWGPCXPSSK 

51 DCGVGn^GT CGAQTORXKC KVPC«r GADCKVK.^ WGACPGGTGT 
aOl K,^X*KA .^.AQCOBXX HVXKPCXPKX KAKAKGOHKB KGVG.SKGAA 
30 151 PPPPRIi* 
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SEQ n>: 5 INSP106 xiiicleotide sequence for the INSP106 fufl length polypeptide 
excluding signal peptide 

1 AAAAAGAAAG ATAAGGTGAA GAAGGGCGGC CCGGGGAGCG JiGTGCGCTGA 
51 GTGGGCCTGG GGGCCCTGCA CCCCCAGCAG CAAGGATTGC GGCGTGGGTT 
5 101 TCCGCGAGGG CACCTGCGGG GCCCAGACCC AGCGCATCCG GrGCAGGGicG 
151 CCCTGCAACT GGAAGAAGGA GTTTGGAGCC GACTGCAAGT ACAAGTTTGA 
201 GAACTGGGGT GCGTGTGAT6 GGGGCACAGG CACCAAAGTC CGCCAAGGCA 
251 CCCTGAAGAA GGCGCGCTAC AATGCTCAGT GCCAGGAGAC CATCCGCGTC 
301 ACCAAGCCCT GCACCCCCAA 6ACCAAAGCA AAGGCCAAA6 GTCAGCGAAA 
10 351 GGAGAAGGGG GTGGGGCTGT CGCGGGGGGC TGCCCCCCCC CCCCCCCGCC 
401 TGTGA 

SEQ ID: 6 the INSP106 full length polypeptide excluding signal peptide 

1 KKKDKVKKGG PGSECAEWAW GPCTPSSKDC GVGFREGTCG AQTQRIRCRV 
15 51 PCNWKKEFGA DCKYKFENWG ACDGGTGTKV RQGTLKKARY NAQCQETIRV 

101 TKPCTPKTKA KAKGQRKEKG VGLSRGAAPP PPRL* 

SEQ ID: 7 nucleotide sequence for the INSP106 extended portion of exon : 
polypeptide 

20 1 GTCAGCGAAA GGAGAAGGGG GTGGGGCTGT CGCGGGGGGC TGCCCCCCCC 

51 CCCCCCCGCC TGTGA 

SEQ ID: 8 the INSP106 extended portion of exon 3 polypeptide 

1 GQRKEKGVGL SRGAAPPPPR L 

25 

SEQ ID: 9 nucleotide sequence of exon 4 of swall|P21741|MKJEIUMAN 

1 CCRAGAAAGG GAAGGGAAAG GRCTAG 



SEQ ID: 10 amino acid sequence Micoded by exon 4 of swall|P21741|MK_HUMAN 

30 1 AKKGKGKD 
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SEQ n): 11 MDK_known:P21741 nucleotide sequence 

1 ;.TG«GCACC G^GGCTTCCT CCTCCTCACC CTCCTCGCCC TGCTGGCGCT 
51 caCCTCCGCG GTCGCCWAA RGAAAGATAA GGTGARGAftG GGCGGCCCGG 
101 G6AGCGAGTG CGCTGAGTGG GCCTGGGGGC CCTGCftCCCC O^GCRGCAAG 
151 GATTGCGGCG TGGGXTTCCG CGAGGGCACC TGCGGGGCCC A<aCCCAGCG 
201 CATCCGGTGC AGGGTGCCCT GCAACTGGAA GAAGGRGTTT GGAGCCGACT 
251 GCAAGTACAA CTTTGAGAAC TGGGGTGCGT GTGATGGGGG CACAGGCACC 
301 AAAGTCCGCC AAGGCACCCT 6RAGAAGGCG CGCTACAATG CTCAGTGCCA 
351 GGAGACCATC CGCGTCACCA AGCCCTGCAC CCCCAAGACC AAAGC^^AGG 
401 CCftRRGCCAA GRftAGGGAAG GGRAAGGACT AG 



SEQ BO: 12 MDK_known:P21741 amino acid sequence 

1 MQHBGiXLLT LIAI-LALTSA VAKKKDKVKK GGPGSBCAEW AWGPCTPSSK 
51 DCGVGFREGT CGAQTQKIRC KVPC««KKEF GADCKYKFBN WGACDGGTGI 
101 KVRQGTLKKA RYNAQCQETI RVPKPCTPKT KAKAKAKKGK GKD 
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CLAIMS 

A polypeptide v*ich does not comprise fl« a^no add s«^ce as recited in SEQ ID 

NOilO but which: 
CD convrises<hean>inoa<4dse<ia«iceasiecitediiiSEQIDNO:2; 

' ' ^en. of SEQ ID NO:8 VOl^ ^^^^^^ 

^ or SEQ E, N0:6 0) or has a» andg«de detem^ant «h.ch . specie «. a 

polypeptide comprising SEQ ID N0:2: or 
mn con^ises a funcdonal equivdeut of (i) or (U) which has the activity of ^ ID 
SEQ ID N0:6 or has an anSgenic determinant which ts sp^c to a 
polypeptide comprising SBQ IDN0:2. 
2 A polypeptide according to claim 1 which; 

(0 e«npHses.andoptionallyconsis.sof,theaminoacidse,uenceasrecitedinSEQ 

ID NO:4 or SEQ ID N0:6; 
.3 oomprises.and.«ona.c»s^o.^^^^^^^^ 

^vhprein the fragment compnses SEQ liJ i^'-'-o " ^ 

;^:^:.i!e has r a^vity of SEQ ID K0:4 or SEQ ID K0:6 or has ^ ant.gemc 

d:;iLLntwhichisspeci.ctoapolypep.idecomprish.gSEQIDNO*or 

(Ui, comprises a fimcdonal equivalent of (i) or (ii) which has «re activity of SEQ © 
,0 ' or SEQ ID N0:6 or has an anUgenic determinant which . specfic » 

^ypeptide comprising SEQ ID K0:2 and which Actional eqmvalent p^ferably 
comprises SEQ ID NO;8 or SBQ ID N0:2. 
3. A polypeptide according to claim 1 or 2 which consists of the amino acid se-prence as 

recited in SEQ ID NO;4 or SEQ ID NO; 6. 
25 4 Apolypep.idewMchisafimctionale,nivalentaccordingtopart(iii)ofanyof^e^^ 

amino acid sequence as recited m SEQ IV Mu.z, oxiv 

IDNO:8.. 1 o ^ 

S.ApolypeptidewMchisa^entoraf^on-e,uiva.««.^.edm 

30 whidt comprises a sequ^rc. having a degree of sequence .d«>trtywrihfl» am 
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sequence lecited in SEQ ID . NO. 8 of. greater than 6Q%, 70%, 80% 90%. 92%, 95%, - 
98% or 99%. 

6. A polypeptide which is a ftinctional equivalent as recited in any one of claims 1, 2, 3 or 
5 which comprises the amino acid sequmce as redted in SEQ ID N0.8. 
5 7. A polypeptide which is a fragment as recited in claims 1, 2 or 5 having an antigenic 
detenninant which is specific to a polypeptide comprising SEQ ID NO:2 which consists 
of 7 or more amino acid residues from the amino acid sequence recited in SEQ ID NO:2 
orSEQIDNO:8. 

8. A purified mRNA or cDNA nucleic acid molecule (or a nucleic acid molecule 
10 complementary thereto) which encodes (or whose complement encodes) a polypeptide 

according to any one of the preceding claims. 

9. A purified nucleic acid molecule according to claim 8, which comprises the nucleic acid 

sequence as recited in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7, 
or is a redundant equivalent or fi:agment thereof 
15 10. A purified nucleic acid molecule according to claim 8 which consists of the nucleic 
acid sequence as recited in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5. or SEQ ID 
NO:7, or is a redimdant equivalent or fragment thereof 

11. A purified nucleic acid molecule which hydridizes under high stringency conditions 
with SEQ ID N0.3 or SEQ ID N0.5 but which does not hybridise under high 

20 stringency conditions to SEQ ID NO. 1 1 . 

12. A vector comprising a nucleic acid molecule as recited in any one of claims 8 to 1 1 . 

13. A host cell transformed with a vector according to claim 12. 

14. A Ugand which binds specifically to a polypeptide according to any one of claims 1 to 
7. 

25 15. A ligand according to claim 14, which is an antibody. 

16. A compound that either increases or decreases the level of expression or activity of a 
polypeptide according to any one of claims 1 to 7. 

17. A compound according to claim 16 that binds to a polypeptide according to any one of 
claims 1 to 7 without inducmg any of the biological effects of the polypeptide. 
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J- ♦ 17 which is a natural or modified substrate, ligand, 

18. A compomid according to claim 17, wmcn is a ndiuxm u 

enzyme, receptor or structoral or functional mimetic. 

19 A polypeptide according to any one of claims 1 to 7, anucleic acid molecule according 
■ to any one of claims 8 to 1 1 , a vector according to claim 12, a host cell according to 

claim 13, a Ugand according to claim 14 or claim 15, or a compound according to any 
one of claims 16 to 18,foruseiniixerapy or diagnosis of disease. 

20 A method of diagnosing a disease in a patient, comprising assessing ihe level of 
expression of a natural gene encoding a polypeptide according to any one of clamas 1 
to 7 or assessingtiie activity of apolypeptide according to any one of clamis 1 to 7, in 
tissue ftom said patient and comparing said level of expression or activity to a control 
level, wherein a level that is different to said control level is indicative of disease. 

21 . A method according to claim 20 that is carried out in vitro. 

22. A melhod according to claim 20 or claim 21 , which comprises the steps of: 

a) contacting a ligand according to claim 14 or claim 1 5 with a biological sample under 
conditions suitable for the formation of a Ugand-polypeptide complex; and 

b) detecting said complex. 

23. A method according to claim 20 or clahn 21, comprising the steps of: 

a) contacting a sample of tissue from the patient with a nucleic acid probe under 
^ngent conditions that allow ti.e formation of a hybrid complex between a nucleic 

) acid molecule according to any one of claims 8 to 1 1 and the probe; 

b) contacting a control sample with said probe under the same conditions used in step 
a); and 

0) d^ecting flie presence of hybrid complexes m said samples; wherein detecdon of 
levels of the hybrid complex ir. the patient sample ftat differ firom leveU of fhe hybr,d 
;5 complex in the control sample is indicative of disease. 
24. A method according to claim 20 or claim 21, comprising: 

a)contacting a sample of nucleic add ftom tissue of the paden. v«th a nucleic acid 
primer under shingen. conditions 4at aUow the fbm»don of a hybrid complex 
bet^en anucleic acid molecule according to any one of claims 8 to U and thepnmer. 
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b)cpntacting a. coHtroJ sample Willi said primCT 

a); aad 

c) amplifying tiie sampled nucleic add; and 

d) detecting the level of amplified nucleic acid from both patient and control samples; 
5 wherein detection of levels of the amplified nucleic acid in the patient sample that 

differ significantly from levels of the amplified nucleic acid in the control sample is 

« 

indicative of disease. 

25. A method according to claim 20 or claim 21 comprising: 
a)obtaining a tissue sample from a patient being tested for disease; 

10 b)isolating a nucleic acid molecule according to any one of claims 8 to 11 from said 
tissue sample; and 

c)diagnosing the patient for disease by detecting the presence of a mutation which is 
associated with disease in the nucleic acid molecule as an indication of the disease. 

26. The method of claim 25, fijxther comprismg amplifying the nucleic acid molecule to 
1 5 form an amplified product and detectmg the presence or absence of a mutation in the 

amplified product. 

27. The method of claim 25 or claim 26, wherein the presence or absence of the mutation 
in the patient is detected by contacting said nucleic acid molecule with a nucleic acid 
probe that hybridises to said nucleic acid molecule under stringent conditions to form a 

20 hybrid double-stranded molecule, the hybrid double-stranded molecule having an 
unhybridised portion of the nucleic acid probe strand at any portion corresponding to a 
mutation associated with disease; and detecting the presence or absence of an 
unhybridised portion of the probe strand as an indication of the presence or absence of 
a disease-associated mutation. 

25 28. A method according to any one of claims 20 to 27, wherem said disease includes, but is 
not limited to, reproductive disorders, cell proliferative disorders, including neoplasm, 
melanoma, lung, colorectal, breast, pancreas, head and neck and other solid tumours; 
stomach cancer, colon cancer, pancreatic cancer, lung cancer, thoracic cancer, and liver 
cancer, myeloproUferative disorders, such as leukemia, non-Hodgldn lymphoma, 

30 leukopenia, thrombocytopenia, angiogenesis disorder, Kaposis' sarcoma; 
autoimmuneMammatory disorders, including allergy, inflammatory bowel disease. 
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^ ^ vulgaris, r^^or, ^ 

L^a, and or^ -i-^"-- "^^tT 

.^o. o^ie™. angina. a«.«oscle«,sis. *,o»bos^. sep.s. ^oC 

and ischemi.. pardculariy is<temc hear, disea^; newolopcal *sorf- 
oen^lncrvoas sys-en. disuse. Alzhetae^s disease. W «,.ry. 
uKluamg and pain; developmental disoiders; 

Parkinson's disease, amyotrephic tateal sclerosis, ma p . , 
„eul,oUc disorders inelnding di.b«es .neni«.s. os.eoporcs«. »do^. A^. ^ 
disease pardcularly IdiopaMc neptaotic syndron^-. disorders related «> Shonoly^, 
IZilc ftnedlal disorders (e.g. .a^-.eu.=ocyte (cW«axis^oi- le.^) 
inilan^ diseases; wound healing disorders; Inng injury; ~ 
Z^tiralinfeoUon, bacterial infecao^fin^alinf^onandpar^^en.^^^ 

other pathological conditions., 

o 1 • OA +^ 07 wliprein said disease is a disease ia 

29. A method according to any one of claims 20 to 27. wherem saad 

which midkines are impUcated. 

30. use of a polypepdde according .o any one of dainis 1 «> 7 as a growfl. fiCor or as a 
modulator of growth factor activity. 

31 A pharmac^cal composition comprising a polypeptide according to any one of 
dai^to 7. a nucleic acid molecule according to =my one of Cairns 8 to 1 1 . a vector 
:!rdingtocl.mn.ahostcenaccordingU, Claim 13.aligand according to clannU 

or claim 1 5. or a compound according to any one of claims 16 to 18. 
32. A vaccine composition comprising a polypeptide according to any one of clain. 1 to 7 

or a nucleic acid molecule according to any one of clanns 8 to 11. 
33 A polypeptide according to any one of claims 1 to 7. a nucleic acid molecule ac«>r<Ung 

t ly one of cMms 8 to 11. a vector according to Claim .2. a host ce, accordmg o 
ri3.aUgandacc„rding«>c.aimHorclaiml5.acompound^rdmg,o^^^^^^ 

of claims ,6 to 18. or a pharmaceutical composition acceding to ^ 
.he manut^e of a medicament for the treahnen. of re^duCv d^^ers^-n 
p^liferative disorders, including neoplasm, melanoma, lung. eolorecA 
l^. head and neck and other solid _ ^ — , ^ ^ 
) pancreadc cancer/ lung cancer, thoracic cancer, and hver cancer. 

disorders, such as leukemia. non:Hodgkin lymphoma, leukopema. '^"'"'^ 
Iglog^^sis disorder. Kaposis' sarcoma; autoinunun..mfl.mma.ory d«ord^ 



inclucyng ..allergy, inflammatory bowel disease, - pancreatitis, arthritis, psoriasis, 
psoriasis vulgaris, respiratory tract inflammation, astiima, and organ transplant 
rejection; cardiovascular disorders, including hypertension, oedema, angina, 
atherosclerosis, thrombosis, sepsis, shock, reperfusion injury, and ischemia, 

5 particularly ischemic heart disease; neurological disorders including central nervous 
system disease, Alzheimer's disease, brain injury, Parkinson's disease, amyotrophic 
lateral sclerosis, and pain; developmental disorders; metabolic disorders including 
diabetes mellitus, osteoporosis, and obesity, AIDS, renal disease, particularly 
idiopathic nephrotic syndrome; disorders related to fibrinolysis; neutrophilic functional 

10 disorders (e.g. lazy-leukocyte (chemotaxis-defident leukocyte) syndrome); 
inflammatory diseases; wound healing disorders; lung injury; infections including viral 
infection, bacterial infection, fungal infection and parasitic mfection and other 
pathological conditions. 
34. A polypeptide according to any one of claims 1 to7, a nucleic acid molecule according 

15 to any one of claims 8 to 1 1, a vector according to claim 12, a host cell according to 
claim 13, a ligand according to claim 14 or claim 15, a compound according to any one 
of claims 16 to 18, or a pharmaceutical composition according to claim 31, for use in 
the mantifacture of a medicament for the treatment of a disease in which midMne 
proteins are implicated. 

20 35. A method of treating a disease in a patient, comprising administering to the patient a 
polypeptide according to any one of claims 1 to 7, a nucleic acid molecule according to 
any one of claims 8 to 1 1, a vector according to claim 12, a host cell according to claim 
13, a ligand according to claim 14 or claim 15, a compound according to any one of 
claims 16 to 1 8, or a pharmaceutical composition according to claim 31 . 

25 36. A method according to claim 35, wherein, for diseases in which the expression of the 
natural gene or the activity of the polypeptide is lower in a diseased patient when 
compared to the level of expression or activity in a healthy patient, the polypeptide, 
nucleic acid molecule, vector, hgand, compound or composition administered to the 
patient is an agonist 

30 37. A method according to claim 35, wherein, for diseases in vfbich the expression of the 
natural gene or activity of the polypeptide is higher in a diseased patient when 
compared to the level of expression or activity in a healfliy patient, the polypeptide. 
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nucleic acid molecule, vector, ligand, compound or composition administered to the 
patient is an antagonist. 

38. A method of monitoring the therapeutic treatment of disease in a patient, comprising 
monitoring over a period of time the level of compression or activity of a polypeptide 

5 according to any one of claims 1 to 7, or the level of expression of a nucleic acid 
molecule according to any one of claims 8 to 11 in tissue from said patient, wherein 
altering said level of expression or activity over the period of time towards a control 
level is indicative of regression of said disease. 

39. A method for the identification of a compound that is effective in the treatment and/or 
10 diagnosis of disease, comprising contacting a polypeptide according to any one of 

claims 1 to 7 or a nucleic acid molecule according to any one of claims 8 to 1 1 with 
one or more compoimds suspected of possessing binding affinity for said polypeptide 
or nucleic acid molecule, and selecting a compound that binds specifically to said 
nucleic acid molecule or polypeptide. 

15 40. A kit useful for diagnosing disease comprising a first container containing a nucleic 
acid probe that hybridises xmder stringent conditions with a nucleic acid molecule 
according to any one of claims 8 to 11; a second container containing primers usefiil 
for amplifying said nucleic acid molecule; and instructions for using the probe and 
primers for facilitating the diagnosis of disease. . 

20 41 . The kit of claim 40, fiirther comprising a third container holding an agent for digesting 
unhybridised RNA. 

42. A kit comprising an array of nucleic acid molecules, at least one of which is a nucleic 
acid molecule according to any one of claims 8 to 11. 

43. A kit comprising one or more antibodies that bind to a polypeptide as recited in any 
25 one of claims 1 to 7; and a reagent usefid for the detection of a binding reaction 

between said antibody and said polypeptide. 

44. A transgenic or knockout non-human animal that has been transformed to express 
higher, lower or absent levels of a polypeptide according to any one of claims 1 to 7. 

45. A method for screening for a compound efiFective to treat disease, by contacting a non- 
30 human transgenic animal according to claim 44 with a candidate compound and 

determining the effect of the compound on the disease of the animal. 
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